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(54) Title: PROCESS FOR PRODUCING OPTICALLY ACTIVE B-AMINO ALCOHOL 



^ (57) Abstract: A process for easily producing, from an easily available inexpensive starling maicriah an optically active ft-amino 
alcohol useful ns on intermediate tor medicines. An easily available Of -substituted ketone is reacted with an optically active amine to 
^-^^ produce a mixture ordiasicreomers ofan optically active Of -substituted am irtokelone. One of the diaslereomers is separated option- 
^ ally after the diastcreomers are converted to a salt with an acid. The optically active a -substituted aminoketone or salt thereof thus 
isolated is subjected to stereoselective reduaion to produce an optically active L^substituted amino alcohol, which is then subjected 
to hydrogenolysis. Thus, an optically active B-amino alcohol or a salt thereof is produced. 

^ (57) 51^^: mm^mwtLxmmtsi^^7S^B-7^/7}v^-}i.^. ^ms.':>x^^s!,t£mnjsinix^^mm\zn 

^ Sftray ^h>Oi;TX-rU:t-7-ji^!|8!l$i4ifiL. ^WZf^CXfSttOf&^B^^it. S^TXi^ U3j- 
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i-7'j-;u-2-757-i-Xi$' / -jvmmw.^ tc^^gtt i - ( 4 
tig*, 3fe#Stti8 - 75 y 7;i/3i-;i/ii&iait-rs;^fei:bT«£iT©:^«6*s 

1) drh>tM«g|g7;l/=^;i'5&^&a— :e-4^>'A^rh>il^ig3iL, jg^^Rftfeii 

ASSMTC-r^^ltTjS— 7Sy7;U3-;i/m<S:®l3tTS:^rfiS (4t3i¥5-4 9 
4 8). 

*JI,7j^x;k^<£ii7C-r^iltCiD, (IR. 2S) - l-7xx;l/-2-75/ 

-i-zfu/^y-}V ((-) -y;i'X7xHU» <£Saii-rs;&i* (#11886 2- 

2 0 9 0 4 7). 

3) L-77X>*>eN. N-$?^>v';W7^x:J— ;P^jSijib, 7xx;i/-7^ 

^i^t7A^mtRj^--^^rc^. B^>'^)\^i'^'^'^^^i^^^^*^^ (iR. 2s)- 
i-:7xxji/-2-75/- 1 -^nny-ju ((-) -y;ux7xHU» 

jg-r-5:3&fe (g>:im#ff 2 8 8 7 6 4, J|^B#I^4 9 9 0 6 6 9)0 

bd^L.Ji/»«&, iine>(D;&^fe« (1 R, 2S) - 1 -■7xx;|/-2-75y- 
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4) xu;^o-i- (4- 1 Ho^->>'xx;i') - 2 -75 / - i 
^i|-r^*fe (J. Med. Chem., 1 9 7 7, 2 0. 9 7 8.) 

xmi^\-mmti:^mii\t.^^-r. cir. 2s) -i- (4-tHD=^^i^ 

-2-T5/-i-xiS'y-;i'SIS^, 1 - (4-i:HP^->:7x 

*^ig#e.«±IB}c^^, «ijti^i^§fft?fc^^, ^fiES.OA^^a35:0W 

6. 3t^^tti-TU-;i/-2-T5y-i-XiS'/-;i/^^#^, ^ic^^^sffi 
1- (4-t HP^->>'xx;u) -2-75y-i-Xi$'y-;i/M##S:ffiOEic 

BP-^, 2t:||lfg?9«, TIB^C (1) ; 




TIB^C ( 2 ) ; 




R2 



TIB^S; ( 3 ) ; 




i^^. ATI. Ar2, Rl> R2, *1 SSfttBtl^C.) -e^^nS^^fiStta 




R1 R2 



(^tf. An, Ar2, Rl, R2, * 1 ^MIBfCPli;, *2ttT^^^M^&^ 
X\trt&^ (5) ; 




(SCf, An, Ar2, Rl, R2, *1, *2 Umit&i^WlC. A-tt^|^<:t>S 



TIBiC (6) : 




*2 [J *i Ar2 



*3 



(6) 



R1 R2 

(5S;il3, Arl, Ar2, Rl, R2, * i, *2 ^MIBtCl^i;, *3(i^^j^mM^ 
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(^^. Rl, ATI. *2, *3«fil3t|Sli;.) TS$ns^^?si4e-7 5/ 

%\z:^m6^m}t. MIBiC (4) lC:fett?»Rl 3^i^^^iCl~4©7;Wl'S^ 
MSB^ (5) fccfeJtSRl *^^^ia:l~4©TJP^;i'S, X\tmm^7 I 2 (D 



*fc, *^7fg?g«, TIB^ (8) ; 
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Ar2, Rl. R2s * 1, *2. *3 \tmtitmi^^ P {ItK^M^XJItK 

g6^®«^s^^-r.) T^$n-&3t#fl&iti3— ggi75y7;i/n-;K xa-e-® 
HJc. 2^^8^§BttTIBi5; (9) : 





taiHArl outsit tbXti, «f!l^«7^:;^ll^. ^mm^. 

207->;VS. ^^iC7~l 2(D7n'f JkS, bHD:^^5^;i/S, ^^Ift 1 ~ 1 2 
07}V^)V:^^>^^. j^^ic7~l 2©77;V^;l/^^->S, ^^^6-12© 
7U-;i^:t=^^v'^^ ^^^1-1 2©7'>>'P^=^^>'*^ m^|^7~12©7P< 

Arl tUTjf*U<«, 7x-;i'S> XttTIB^ (10); 
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:^f-^;/i7 . 5/>-fe>/X^2)K (P r o t e c t i V e Groups in O 
rganic Synthesis, 2nd Ed.), 7"*h*7 if 
U-> (Th e odo r a W. G r e e n) ^, 3 > • "^/^ U- • 7>H • 
•y->X(JOHN WILEY & SONS) tBIS> 1 9 9 0^<D143H~ 

u;i/*. V :/p t!;i'S, j^^^d's^v';!/*, t e r t -::^5^;w*^®x— r;i' 

2. &-i?i7UU^yp)V^. 2 -7>V'7=.)V:^^)V^. xx;V;<5^;i/S, 

V U x^^;!/-^ U t e r t - U v U 

©Tv'^Ha^^^S ; p-;>t^;i/^>y^;PS, p-i7Pa'^>l/ 

o-^7np^>v-f;vs, p-xhP^>\/-r;i'S^oTP-f 

t e r t -:;^h+->:iS7;Uj^xjws^®:^3-3i?^>-h^«^S ; i^^^)V-^-^y 
:=.)V^^(Oii^7.y ^ ^-vm^m^; ^^>7.}V'^=-)vm. x^>7.;I/7M-;1/S. 
i^pppca'>x;i/*cx;i/S, hUi7PPpt^>7.;i/jf:x;u», ^>-fe'>xji/7j^x 
p- h;i/x>x;V3j^x;v*, o-xho^>-if>x;i'*:x;i/^, m-xh 
p^>if>x;U3j^x;i/S, p-xhP^>'tf>;^;u*x;i/», o-i7PO'^>-t? 

ni-i?pa'^>i^>:=^>'l^*x;i/^, ^-^uU'^>'iiy7.)V-^ 

2. 6-':^i^PP^>5?JU^. 9-7>h'7X;i/;>t5";i/»> i^:7xx;i/;t9^ 
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p-^5^jp^>i/-r;PS. p-i^oo^>y-r;i'g, o-i7oo'>^>v^-rji' 

Ari tvxM\ztifmv<\t, yji=.jm. p-fcHP^>'7 3i-;i'S, p- 

Ri fii^^ici~i 2©7;i'*;ps, Xtt^^ic7~i 2(07^;wi/ 
-ry:/Dhr;i/», n-:/5^;i/S. <yy5^;u», s e c-y^jm. t e r t - 

L«J8ig|^^^L, llttil»tbT«, ^J^^y^/?^/!^, mmj^^, ^ 

^>H?>x;i/*x;i/::f:^^->S. p- h;i/x>x;i/7i>x;i/:t4^->S, 
in-i7Do^>-tf>x;i/4^x;u:t=^^'>^. p-:^ap'^>if>x;i/5f:x 
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R2 



^m^^©ADy>IK^> -hPS, -hnvS. 'y7J^. tKo 

2<D7-y)Vm. ^^ic7~ 1 2CD7P'1';P^. th*P^->;i'*> ^^^1~12 
7U-;i/:t=¥->'S, 2®7v';i/;i-^>'Ss 7 ~ 1 2 <Z)T n-T 

;i':f=^>'S. i^3^it3~i 2©5/U;v:r^i'S, ^mici~i 2©x;i/*n;u^ 
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V^9^;V», s e c t e r t -^^^^JWS, n-^^->;PS^*^#tf 



T^$n. ^+05Arl, Ar2. Rl, R2, *1 «HfFlBtl^Cl?S»), *2 (^^ 




(4) 
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*2 y *i Ar2 



(11) 



R2 



(5) ; 




T^^n, ;i^:-ec[)A ri, Ar2, Ri. R2, *i, *2 JiMieti^D-ess. 
^7x>m'f^>. L-S5m'i'^>> D-«5m^*>> piv-^i5m'f*>v 

7 X - JUST? 5 'ffc^'Kn? s ./ 
ii^}::, Btisas: (4). x««aiB^ (s) fc:feitsRi*«M^sci~4©7;i'=^^;v 
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fsi^. mm^ (4) xit (5) i?^$n5fl3^«it±^^^^s2<0#bTVis 




(6) 



TS$n, ^*(DArl> Ar2, Rl, R2, *1, *2 Jiltr0Btl^U-efe D , *3 

Hi^^^^i^^s^'r. !|^k:, taiBS: (6) \z^^^x. An *<p-t hp^^tJ- 

ip-^, TE^ (8) ; 

IH 

*2 Jg, *i ^ Ar2 





(8) 
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(7) 



*s§BjTa, ST. mm^ (1) T^sn?.a!— sm-irh^tM^^ (2) -e 
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mma—nm^hy (i) tmm^^is^7s.> (2) oKmt. 
^^^z.t\zi:r)mnr^. ^#sttT5> (2) \m&^mt^xmm\z^m-r 

^^^ue/A, ^m-fes^-^A. ^^kttjii^^J^^ ^^Ty^->C7A, ^^tk^'J 

hU-^^A, ^mTK^^iJU'^A^Oilil:^^, XttbUX5^;i'T5X N-p^5^;V 
tt-2 0~l2 0'C, HJ-^fF^L'<ttl 0 O-CT^^. 

2^s/iSirisgffl"e^5^JSEi:L'Ttt, ««JAti, ^^■y->, ^-f^y. ^>-if>, 

-p:i-^^>. :^^)Vte r t -y^;i/X-x;i', h^^^-^x^'^^ox-?^ 
; @^ilx5^;K mmn-zra}d}V. s^sit e r t ->^5-;u#oxxx;p 
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;i/AT5b\ i^^5^JW;^;i/*=^^'>K^ ^^7y-;K Xi5^/-;w tK^t^o. s 

Ki&o^ottrlB'fb'&ife (1). ttlBfl:^<Ki (2), Rt;c^j^®^ip:&S^ 

'^ngm^n^Wi^iitm^ii^ sjss^T^ros^s^^-*, x\t'£,^n\zi^i^x7mit 
UTK^tfiisja^. m^imm:iL^)v. v'x5^;ux-7^;i/, ^ 

•fk-^tl (3) — il|gC2ao>?TXxl^:t-7— ii-&iJtbT#e)tl^, 
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y)m-t^t\Z^ 0 . m—ti:z^7X'rU:i-^-tVX6i^m-r^^tf>^'^m'^$>^o 

>x;i/*>i6, h'jy)V:tu:/^^>7.)vt^>m.m0X}v:i^>m •.^i\:.7Km. m\: 
^^®ti«ss6 : sum. B^m> ^^mm. zfu}d:t>m. i^n-rym, ^x>ai, l 

7"h7bHo7^ >m(omm\zmM-^'&rch(Dt:^m =& j: < . x«7jc^?gi? 
t;ugTfeo. :g{ciif*b<«o. 8~i. 2fg^;i/fi"eab^. 



wo 03/104186 




m^. mmmmthxm^^t. mm.j^^)v. mm^^)\^. mmj:.^)v. mmn- 

v'-f y:/otf;ux-7^;K 5?n-:/^;vx— r;K p^5^;i/t e r t -::/5^;i'X- 
;»ig^;i/->i^o^^->;ux«— >?;?^ b=^'>x^^>, s^x^^V'^^Un- 

d7D^^1i-y >^0'!r h>^^li ; :^'fi2;^5^l/>. ^uuH^JUA. mM<t^^. 
1. 2->?^nDX^>, 1. 1, i — h*)i7tiux.^>mo/\ci^>?^mm: 
x^y-;K -fyya/iy-jK n-:/^y-;i/. x^^i^^yun 

>, x9^;i/'^>if>^©^{fc7K^5^^iS; 7-thxb'j;K yDtf:txb'j;w^ 
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x^/-)v. -{v:runj-y\^. n--^9J-)y^^ -sL^vy^')^ 



wo 03/104186 



20 



PCT/JP03/06959 



mxit. ^.^^^m^m-fxfi^e Qx:skr-v. mm^m (M^^m r^m^ 

WiaS ( 4 ) n?»3t#fl&tt a— SJ«i7 5 y -fr h XttWiB^ ( 5 ) 

C^A, 7jc^^t:*C7m:i!3<J':7A, 7jcm<ti*:^^MI&, 7X^^b^'>^^ h ^:/5^;i-7 

5;i/7h'>^'J9=-'^A, 7K^ft;hUX5^;^3J^^^3!l•:^^U^7A. TK^^bhUsec- 
y5^;i/7iN»>^:f-hU':7A, hUT-t hJ^^'>7K^'fb5l^'?^:^*^'J':7A, -ja^yy. 

-Ti^^Hv-i^p [3. 3, 1] /:^>#o*^7^^b•&#l : TKi^fbU^^-i^Ayji/S 
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5 - © T Ji' 5 — ^7 A'ib'&i^ t -f V :^ o /I / - j!/7&i ^ la^ $ n s r 5 - ^ 

MfBji7C^©-eeffla^:bTtt, MIBIk^ifeJ (4) Xtt (5) (C**b. *iFSU< 

*Rj5SJc^ffl-e#s^»<hux«, m^it, ^^-^y. ^y^>> 
-i^^t^^^-y-^, pt5^;i^t e r t -':/5=-;i^x-7^;k s^pt h:^^'>x^>^©x— x 

)]^J^mm ; B^SIX5^;i/. l^mn-yPifJl', g^mt e r t -':f^)V^<DS.7.y'}V 
m^^m-, *g^t:;*5^l/>. i7Po*;i/A. 1,1, 1 - hU^57DDX^>^(OAa 

h<},t^^y-}V. XiS^y-jk v:/p/iy-;v. n-T^^y-;i/, xf^i/> 
t(iiB^i«©^fflatbTtt, ta^^b'&JKi (4) xji (5) \zni^. «^*l<}4 
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m 5 0 mmekr-^$> o , u < i ~ 3 o mmmx^^^o 



Ri!s,(DWi(Dmmt^m (4) xf* (s), jiTc^sfij, :Bi.zsmm(r>miB:^m^mmo 

*2*«STSD *i7&?S-ei50 *3J&«RT?*S. 
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J7.:7A, jW^^n^A, -YUv^'^A, Xtil^ri'^A^^^M. ^ 

L<it^om'ft:^> A-fb*^' a^T^bt), lims, J^^M^ o>mm. mim. m 

rwjvT-kh^-^^ (I I) "^-^ i^i'DUi^. 

(I I). m.B^ (IV), fi^ba^ (i m^ba^ (iv), a^ (i 
I) v-T-H. a-^z-fba^ (I i)> a^-f u s^'ir A^^, m^b (iv) a^, ai 

-fb (IV) a^7X*nt>> a^ai^-j/A-er^, a^A^v^-^A-g-^, 5l{ba^ (I 

V), Pi^-^^A^M, n>":7A^, (I i)> av':7A (i n r-fe 

^jVT-tb^-h. :^'fbDi?'>A (II) 7jCfPl^. JS^bDv^-^A (I I I), ^{b 

uv^K (III) TK^oti. ^4-ij-:7;v:tD:/3'>mDj?«:7A (i i), 

m^v^K (II), H'^^'fbPv'e^A (III) imm. mmu^j^h din, 

^>(bP5?C7A (I I 1), Bl^bn5?C7A (III) 7KfB<fel, U>KP5?'i'A (I I 

I), Bjimpv-^A (III), Y^y-yyy^-^'omkuv^h. (i i), /i^j^-^a^ 

M, /I^S^-^^A^, @^^A7'>*':7A (I l)> /17>^'^7A (ID T-fe5^;i/Tirh 
^-h, /l^e^^^A (I I) (^>y::ihO;i') v^pUF, :^{b/l7v?C7 
A (I I). m^b/i^e^^'A (II). /i7i?C7A (II) 7m^bn^ 
j;t:7A (II), ^^Kcnv'^^h (II). ligMA^e^^^A (i i)> 

t:7A (I I) 7KfP«^, ^-fb/l7S^':7A (II). (ID tK^'^, 

ypifpr>mA^i^'i7A (ID, W/t^i^'^^A (II), 5ilfl:A7>"5A (I 
D, Y^y-y U (I I), zi^y^jl/^M, ^^-::^^y';r;l/, H 
f}c^vTi\^. mc::-vTy\^ (i D, ;Wt--':7A^M, ;Vt-:^'>a^, ;ux-'^a 
(I I D 7•k5^;l'7-fc^^-^,*^t>'^7•-'^7A(I i D,:^'fb;i/x-':7A (i 
I D 7K*J^. *a'fb;UT--'^A (III). ^jb;i'T---:7A (i i i) ^x^ti, a 
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^7^bJJ.5=-^t7A (III). mt^hoi^M^^.^^ (Ill) ^^^^ 
hD->;WV7-^':/A (I I I)> mit)Vy-:=-OA (IV), ®^b;VT-:^'^A ( I V) 

ii^mm. ^us^-^^A^Ji. ^rui^c^A (I II) 7ir^)W7-feb^-b^ 
us^^Ad I i)7KlPti>mft;'fU-:?'i;A(i i i), m^t^Uv^^^A (i 1 1) 
a^^, ^^b-r u v^-:; A ( i v) tK^*^. mfl^-r u s^^^a (i v). ssfl:^ u s;^/ 
A (IV) 7K». u:^^2.^m. mtu^^^ (III)' m^t^^'^'^ (V), 

^<fcl.-^;A (IV), m^bVn^A (IV), ^^bV-'^A (VI), mitu:zry 

A (VI I), BiE'(fcu-'i7A (VII) mtima^bn^o 
/N'U'^^A, e^-^m^^wv'^A, e^-m^b^^'>> e^-m^bi^^wnn-^A, 

A^^-^^. a5^C7A-^^, o^^^A-t;V5:^, dv^A->U:^, nj; 
^A-^m*JV'>':7A, /i^e^^^A-^^, 7jc^^t:/i9e^'^A (II) -m^ 
iSfe^b/i^s^'^A (I I) -^m. /i^s;^;A-7;V5:J-, /^^^^-^A-s^U:^- 

;stU^7A, A^J^'^^A-^m^^U-^'^'A, ;^^5^'^A-K^b5^^>, A^i^^I^ 
-mtz^)^'::^^^^^ /l^e^-t^A-if^^-fb. /1^5^'^A-7y^-^7.h. 

-r^j^-mm. ;v^r:^A-7;v5^, ;vx^'i;A-'>'J*, ;Vx:^':7A-^m 
*;V5.'^A. ^g-:^c;A-^m, U5^':7A-7;v5:^. v':;a-v^u*. 
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(I I) -mmi)m\i^ti^^ ^tt. ntubM^^mmmit. m-^m^^x 

(6) ICMU> lfg^:;i'«eAT. »SU<«0. 5^g^;vmKT, HfciSFS 
1^ pC^'jl/t e r t -y5^;PX— r;W> h^>-XiS^ 

x-x;i/3S^IK:i^®:i^^>'i'> g^Kn-:;^at!;K S^^t e r t->^5^;w^o)x 
^;D^7l^;^A, i. i. i-bUi7PPX^>^OAay>5^^^; i^^^J^* 

;l/ATSh% T-febTSF. 3j^;UA75h\ N-^f^^H^D U H>^©TS H?^ 

e.ns. muMm^mt.. wrnxm^x^^ 2a£^±^M^u 

m>fb^5^W>. ^5^;Vt e r t-::^9^;Ux-T-;K xh^fcHa^^X 
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;i®<t^{wbT#e.tifctaiB<t;^t> (7) ®it<^iaBJA> mu\^^m (6) © 



^tr, (6) a:UT, Tia^ (8) : 




C^^-, Ar2, Rl, R2. P. *1. *2> *3 ttfllBtPli;) TS^tlS^^ 




^g^;l.7S>. x^;V75>, n -::^5^;W7 5 >^cDi&S^. tK. Xt*^ 

y^}V. x^'/-;i', 'fy:fD/t/-Ji^^o7;i^:3-;v?^^l«i:©?i^^i«4'-e 

x«7Ki^^7-;K xiJ^y-jK 'fv:/o/ty-;i.^®7;i.n- 
S t i DfT^ Ji t *«ffi5fe«. 
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o~i 0 o'C-eSD, Miciif*L<tio~5 o-c-e^s. 

Rf^um. yi^m&^ mmx^t^mm. mn&mmmt. wib^ (6) x^^M^t 



wo 03/104186 



29 



PCT/JP03/0f.959 



^fc, mbb^ (4) T«sns^^stta-e^75 y h >, x«m«B^ (5) 
(7) T^$n^^#fiJtti3— 75y7;w3-;pi'i5it?>3i:^SHBfi, 0^b< 

(4) a-Smr 5 y h XttHtliB^ ( 5 ) 

-(!^^n^^^m^a—mWk75./^h>mz.^^^X. ArUtmU^ (10) 

;i(Da:5fcUT#enfctSiB^C (4) T?*$ns^^fiHta-gSI75 / h 
y. X«Wia^ (5) T^;^ns^#«tta-em75/erh>^fc*3ViT, A 

■r2.Jli:T?. «ffBE^: (9) T^$n«>3t^Stt3-75y7;U:3-Jl'Xa-e©m 
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mm-r^^^mm^ ms^^s. mm^ (6) -c^^n^yt^m^s-m^T^ 

%.\m^'!c^m (9) iC^U. ^?*b<ti*?l5 0M«OTTfeO, SlcjffSb 
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BP'S, m^^^-r^iii^mmm^ o) \z^^^x. *2 *isT*3 a^r©^*^ 

fl5-&Wt|t,|H^ (9) {;:i5V^T, *2/5>tRT*3*5S(Di^Mgafi^^-r§^^tJ 

bTfej:<, ^<Dm-^it\tmzmm-^tiu\f^o n^v<\mm:j^^)v. vx5^;u 

x-t-;k T-h7bHn7^>, p^5^;vt e r t--:f5^;i/x-r-JW i?-fv:/p 
x^^T•fe^x^u;^^"efeo, Hir»sb<«@^mx5';w, h)vx.>. x\tMit 
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5 0"C7?ff'5. 

m^i<t. m»m^mm^mnxm6ox:&.rx. m&^i^ iM^^m) -r^o^^i 



^mmi 1- [4- (-^^i^D^v-) 7x::ijw] - 2 - >^p^:- 1 -:/p/^ 

4_^>e^a:it..>:^Olf:r7xy>2 4. OOg (lOOmmol) ©xh7 
tl^a77>^fS (lOOmL) :^^2 3. 9 7 3 g (1. 5 ^S) 0>-^^ 

^ymm. (2omL) ^2 ot;"e«0o< oira:^> \nfmn\^i^> m^^na^^ 
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^^^>2 0 0mh^ia^X^m-r^^t\Z^y). 1- [4- (^^v'D^v) 

7X-JI/] -2-:/a^- 1 -zfuAy >t:B^m^tvxmc (3 l. 12 g, 

: 9 5%). 

a-mm^h> (1) f)^ioytm^ita -m^7 ^ y ^ h> (4) <D^mm 

mmmi (2R) -1- [4- (^>>?n^'» :7x-;h -2 - [((is) 
-7xnjux5^;i/) 7sy] - i--^PAy>(DSSii 

##««JlfcTSiiL'fcl - [4- ('^>i?a^'» 7x:::;l/] -2-:/a^- 
1 -:^p/>?y >3. 1 9 g (1 Ommo 1) h- h UJI^^IS (2 OmL) 

fc. (S) - 1 -7x:!!.5^Jl'TS>2. 6 6 2 g (2 2mmo 1 ) ?&JP/t, 4 0*0, 
4I^Fpm#bfeo a^JEETf3^j«=&@5feUfcm, mmx.^)V3 0m-L. 7K2 0mL 
^ta^XmmV. $€>fc7K2 OmLTgfe^^. M^KffiiE^V^:?^ V':?^!?^^*, M 
ETlC^JSSS^'T^Cl^i-ckO, 1- [4- ('^>>'a=^^'» 7x-;i'] -2 

- [((IS) -7x-;ux^;w Tsy] -i-ynAy>©>^7;^7"V^v- 

(RlS«K^: 8 0%). ZlCfewroe^TXT^U 
:t'^-ii,^mmmWi7 U-T- hif ^C- (tl"^ A: YMC ODS-A A-3 
0 3 4. 6X 5 0mm, : T-feh-bU;i//lmMU>m^«?lK (pH 

= 2. 5) =1/1, StEii: 0. 5mL/m i n., : 4 0*0, ^ffigg : 

UV2 1 0 nm, ^Wmm : (2 R) -'^=8. 35^", (2 S) -'|*=8. 4^) 
\ZXWtii'r^t. (2R) (2S) -^=lXlX&^rc. :kiz. i/^)ts^ 

)vti^Ai7U'^h^^y^- \zxmm mmx^)v/^^-^>= i/4xmm) 

fs^tfcij;*), (2R) -1- [4- (^>$;o^'» :7x-;i.] -2- [((1 
s) -7x-;i'X5^)i/) -i-:/n;'?y>&jSSiltfi®4*tL/T#fc (2 

4 2. 6mg, 6%. (2R) (2S) -#=9 3/7 (8 6% 

d. e.)), 

IH-NMR (CDC 13. 400MHz/ppm):61. 29 (3H. d), 1 
38 (3H, d), 2. 1-2. 6 (IH. brs), 3. 87 (IH, q), 4. 
24 (IH. q), 5. 11 (2H, s), 6. 97 (2H. d), 7. 2-7. 5 
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(1 OH, m), 7. 8 0 (2H, d) 



PCT/JP03/0r.959 



a-m^&hy (1) ii)^^mf^a-mmTB j^h>m. (s) (omitm 
m:mm2 (2r) -i - [4- i^y^ju^i^) y^^zDV] - 2- [((is) 

##^jl{CTiiiibfcl- [4- (^^J^n^v-) 7x:n;i/] -2-:/d^- 
l-yp;i/>2. 7 9 7 g (8. 77mmol). h U X5";VT 5 > 1 • 775 
g {2mm) <D7-feh-hU;l'SSIS (2 OmL) (S) - >'x^5^;l'75 > 1 • 
2 7 3 g (1. 2mm) *in?t. 4 0t:, imm^Wl^fc. *2 OmLSriO;^ 

A-esi^, m&r\zmm^^^t^^t\z^K>. i- [4- (-^>i?n^r>-) -7 
xz:;i.] -2- [((IS) -7xx;i'X^;i') Tsy] -i-ya/w>©>?7 

;^^p,:^^-jg^j^;!)1||fitft^^!^i:bT#e)nrc (JSJiS W : 7 9%). i^tc, 
mx^;i/3 OmL-^i^-^tKiibfc^. >^iS^ >;^;1/*>SI 1 • Olg^JP^Tl 

s-c, 3 omwv.mmir^m^^m&mw\r^^ii\^^K>. (2r)-i-[4 

- (K>iPu^i^) 7xx;v] -2- [((IS) -7xx;i/X5^;i') TS/] - 

l-7'D/1/> ^iS'>7.;l/3J^>^M^a'fe^Si:bT#fe (8 5 5. Img, 
miliR^: 2 0 %)o ^:«'b©0[)>'T7.7=-l/:tT-lt&^lie«»l l {C|B^<D:&^T^ 
ffi-rst, (2R) (2S) -#= 1 0 0/0 (1 0 0%d. e.) '^$>-o 

IH-NMR (CDC 13. 4 0 OMHz/ppm) : 5 1. 7 0 (3H, d). 1 
89 (3H. d). 2. 82 (3H, s)> 4. 54 (IH, b r s), 4. 85 (1 
H. brs), 5. 13 (2H. s), 6. 96 (2H. d), 7. 2-7. 3 (3 
H. m), 7. 3-7. 5 (5H. m), 7. 69 (2H. d). 7. 71 (2H. 
d), 8. 06 (IH, brs), 10. 17 (IH. brs) 

n.-mm^h> (1) (5) ommm 
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^mms (2S) -1- [4- i^>i^U^iy) 7x-jV] - 2- C((1R) 

l-:faA/>3 1. 12g (9 5. 4mmol), h 'J X^^Jl'TS > 1 9 . 3 1 
g (2a») ©T-feh-h'J;i/^?S (1 0 OmL) \Z. (R) -7x^5^;U75> 

1 3. 8 5 2 g (1. 2mm) ^mx. 4ox:. i emmmwvtco ii^b omi. 

if:^->t7A-e?£J^, ?^ffiTC^»*®^-r«>c:i:tJ:0, 1- [4- i^>>>U 

^'y) 7XXJI'] -2 - [((iR) -7xx;i^x^;i') Tsy] -i-:;^d;w 

>©-:^7;^xl/^'7-Ji^<^5&^ltft?ft=l^'^^l^'^^^^fe (SiSJR^: 8 5%), 
^(C, @^^X5^;H 0 OmL-ei^-^?Si:Ufc^, p^iS' >'X;i'*t>'^7 . 78 5 

gMATisx:. iBtr«mi^L-> ^mt-^i^^^Mffi?iS'J-r^iitt'io, (2 

S) -1- [4- (^>i^P=^^e^) ^xXJH -2 - [((IR) -7x:^;l'X5=- 

-i-::^aAy> :f.^>p(.)V^>mm^B'&^^tL'^mc (i 

8. 8 4g, ^SURs^: 4 39S). C©t>0©S^TXxU^*7— Jt^iSii^Ri^^ O 
•7h^^^7-f— : :5''-f-k;WCh i r a 1 pak AD 4. 6X250 

mm, ^SI^E : ^^^If^Z-f V:/a/1/-Jl/= 1 0/1, MjI : 0. 5mL/m 
i n.> ^yAUm: 3 5t:> )^tHS: UV2 1 0 nm, Ummm : (2S) 
= 16. 1^. (2R) -#=12. 2^^) T^ffi-rSt, (2S) -W/ (2R) 
-^=96. 5/3. 5 (92. 0%d. e.)Tfeofc. 

«-Bmd-h>(l);5^g>3fe#ffW:a-<g^7S y>yh>(D$^7X5"V:r'7-(3) 
^M«»I4 1- [4- (^>>'D^'» 7xX;l/] -2- [((IR) -:7xx 

##iftjilcTiiiib&i- [4- (^^i^a:^^'^) 7XXJW] -2-:/a^- 
1 >2 5 . OOg (78. 3mmol), h U X5=-->1'7 ^ > 1 5 . 85 
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g (2Sm) ©T-feh-hU;W^*K (10 OmL) \Z. (R) -y3^^^)V75.y 
1 1. 3 8 9 g (1. 2aa) 40*C. 1 6^TO^Ufc, 7K5 OmL 

Sj)n^fe^> MffiTK:^^s@*U @^mx5^;noomL<£ljn7LTiaWb/^. 

if^^zy^j^X'^^. mRy^zmmt:^^'r^^t\zxr). i- [4- c^^^s^p 

^-y) 7x::i;w] - 2- [((iR) -7xn;i.x5^;i') Tsy] -i-:/p/w 
8 6. 8mm%. RfBrnm: 93%). 

m&m5 (2S) -1- [4- i^>z^U^zy) 7xn;i/] - 2- C«1R) 
^IS0iJ4fwT®liil/&l- [4- {^>z^U^i^) 7xx;i/] - 2- [((IR) 

-7ix;i'X^;v) Tsy] -i-yD/iy>o>?77.T-w^-^-?i^ti2. o 

7 0g (Smmol) i;x^;Px-x;H OmL, /-;V2mL^JIl:JL 
Ti^-«tbfe^, ^i5'>7^;W*:>^4 8 0. 5mg (1 ^S) SJn^T 1 5t:, 

mmj^bfc. «Tm-r^i^a£MH?iS'JTs-a:i'i:o, (2s) -i - C4- 

(^>'i?n^v') 7xx;H -2- [((iR) -7x:i;wx5^;i') 75 7] -i 
-T'DA/^ p^^^>:^;^7j^>mm£^fi^a^:LT#fc (7 2 5. 9mg, # 
mjR^: 3 l%)o e:®t)©©5^7XT-^:tT-]t*^«5«a|3CiB«(7):&feT^m 
-r^i. (2S) (2R) -#=9 9. 0/1. 0 (9 8. 0%d. e.) 
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mi) 

mrnme (2S) -i - [4- i^>z^vi^zy) :7iz:;H -2 - C((iR) 

mmm4\zxmi^\^r^i- [4- {^>-ju=3r'y) :7x-;w -2 - [((ir) 

7 0 g (Smiho 1) tC, mM^'JZfvE)^! OmL^m^Xi^-mmiiLrc'^. 
:^^>7s}V7t^>m4S0. 5mg (iSg) SJP^T15*C. li^M#L.fc. 

«fm-r5i^a€:^ffiiSgijr2>iit»-J;o> (2 s) -1- [4- (^^i^o^^v') 

7xx;i/] -2- [((IR) -7xxJi/X5=-;W) 75/] -i--/n/-^y> ^ 
i5'>7;;^3i^>i^:^sefeieSl^:bT#fc (1453. 6mg, mstiflx^: 6 0%). 

c:(7)%(DC0v7Xxl/*T-it^llM««J3fcfBm»:^^-^^tli1-«t, (2 S)- 
(2R) -#:=8 8. 4/1 1. 6 (7 6. 8%d. e.) T^ofe. 

^^Stta-gai75>^»^><P^7^^1^^'^-^'^^ (3) tC^ j^&HaAi^ 

mm) 

mmmi (2s) -i - [4- i^yz^u^'^) yx.^M - 2- [((ir) 

*llte4»J4fcTi8jgUfcl- [4- i^yi^U^'y) 7xx;U] - 2- [((IR) 
-7xx;l/X5^;p) 75 - 1 -:/p/ty >©i?7XxW3rv-ig'&«Ki2. o 
7 0g (5mmol) JC, i^^bj^tf^V^SmL, h;i^x> 1 OmL&iPAT*^— 
^IKtbfc^, ^i5^>X;i'5j^>ll4 8 0. 5mg (l^g) SlP^Tlsr, 1 
l^P^^i^bfc. «Tai-rs^^^MlEiSS«J-r^ il t O , ( 2 S ) - 1 - [ 4 - ('^ 
VvJD^v') :7xx;p] -2- [((iR) -:7xx;i/X5"ji/) 75/] -i-^ 

D/t/> ^^>x;P*>'®r*i^e6^^tUT#:/S: (9 2 5. 3mg, -^iiitX 
^: 3 7%). ;z<Dh(D0i^rXy'U^-^-it^^mm3izB1^0:^mX'Wtii-r^ 
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(2S) (2R) -<^=9 9. 8/0. 2 (9 9. 6%d. e.) Tfe 

mm) 

mmms (2S) -1- [4- (^>i?u^=y) :7x-;n - 2- [((iR) 

IIJS«fi|4t;iTM3tL/fcl- [4- {^>i^u^i^) 7x-;i/] -2 - [((IR) 
-7x— ;vx5^;i/) 75/] - 1 -rfn/t/XDv'yxx^:^^— ii-&^2. 0 

70g (Smmol) (C, y-fe h 'J;i'5mL, h;VX>l OmL<£JD;^Ti^ 
p^i57>7.;P4^>^4 8 0. 5mg ( 1 ^ft) ^M^TIS'C, 

li^^si^u-fc. «Tm-r-5S^^^Mm?iiS'J-rsji<!:ic.j:D. (2s) - i- t4- 

(/«<>5?D=t-v') 7xx;l'] - 2- [((IR) -7x:^;PX5^JV) 75/1 -1 
--fu/^yy ^^>7.;l'5i^>mit^afe?SSi:UT#fc (8 2 2. 3mg, # 
g|JR^: 3 4%). Z.<D%(0(Di?77.7-U^'^-it^^t^m3\Z^M<D:^^'f!n& 
t^t. (2S) (2R) -'ft:=9 8. 6/1. 4 (9 7. 2%d. e.) 

•wi^g#a-g=^7sy»hv<0':^77.^ix:^T-?i^i^ (3) izmm^tu^^ 
-g^^^MKa*ft-ra^^s#a- e«^7sy»b>iii (5) o^ig^W (ia 

jjgiJ) 

^Jg'Mg (2S) -1- [4- i^>z^U^>') 7xx;i/] -2 - [((IR) 

*M'^J4lcT$$iiUfcl- [4- i^yi^u^i^) 7xx;H -2 - [((iR) 
-7xx;px5^;W 75/] - 1 -:^a/i/>®i^7XxW':tT-m'&«KJ2. o 
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7 0g (Smmol) X^.y-;V5mL, OmL^mri^-^ 

Fsm*^ufe, mm-r^^^^^^mn^^tiz^^. (2s) -i - [4- (-^ 

y^u^^) 7xn;H -2- [((IR) -^x^JVx^^Jl') 75/3 -1-:^ 

3 3%). ;iO%(?5(D-:;TX^V^-^-ifc^*iS^3lClBtcO^^-^#m-rs 
(2S) (2R) -<^=9 8. 4/1. 6 (9 6. 8%d. e.) 

110 (2S) -1- [4- (^yyu^'y) 7xZi;V] -2- [((1 



-7x^;i.x^;i') ray] - i -:/d/w >©i^7XxU':t'T-ii^'fe'2. o 

7 0g (Smmol) T-fe h> 1 OmLSiiq^TJ^-^fKi:^-^^^^ 

;n -2- [((iR) -7xx;ux?;w) T^y] -i-yp/^^> 

;V*>®m*a6l^atbT'#fc(9 2 0. 2xng,*ilW:4 1%). ^<D*. 
(2R) -#=9 9. 8/0. 2 (9 9. 6%d. e.) Tfeofe. 
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mm) 

111 (2S) -1- [4- (.^>Pu^iy) 7x-;i/] -2- [((1 



mmm4\zxmmhfti- [4- (^^^s^nc^v-) 7x-;v] - 2- [((ir) 

-^x3i;i/X5^;p) 75/] - 1 -•;^a/i/>oi^TX7^v^-7-?i^«^2. 0 

7 Og (5mmo 1) \Z. zy:^h^iy:i-^yiOraL^M^Xi^-mmtVrcW:. 
ptjS'>X;U^>^4 8 0. 5mg (iS*) ^JD^TlSt:, iBtP^mi^Ufco 

mmr^f^^^mmmm-r^B^iiiz^Ki. (2S) -i - [4- (^^s^p^v-) 
^3,-;^3 _2- [((iR) ->'x-;i'X5^;W TS/] -i-:/p/w> ^ 

3^>y^)i^t^>m^^B^mmtVXnft (1 0 4 5. 6mg, ^iUR^: 4 5%). 
R=9 9. 6/0. 4 (9 9. 2%d. e.) Xholt. 



*M0iJi2 (2S) -1- [4- (^>-;?o:^-$^) >'xx;v] -2- [((1 
R) -:7xx;vx5^;V) 75/] - i-yn/iy> ^i5'>x;v*>m*icDgi3g 

^M«^4lcT$a3iUfcl- [4- (^>5;d=^^'» 7xx;1/] -2 - [((IR) 
-7xx;i/X5=^;|/) 75/] -l-ZfunjXDVTT.'rV^'^-^^^^. 0 
7 Og (5mmo 1) IC, T^b^t H077>5mL, ^^^JUt e r t 
X-7^;U5mL*JlP^TJ^-^?Rtl^fc^' ;>^a^>X;i/*>BI4 8 0. 5mg (1 

(2S) -1- [4- c^>e?D=^$/) 7xx;i/] - 2- [((IR) -7XX 
;i/xg=-;p) 75/] -i-yn/i/> /^7>x;i/*>M*i*Sfe^^<t bT# 

(1 5 0 8. Omg. milW: 6 0%). Jl©t)©©v'7XT-^:t^-lt=£^ 
|3{Cg3«feO:»^T?^tfl-r^t, (2S)-'*/(2R) -'»=9 6. 5/3. 
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5 (93. 0%d. e.) "Cfeofc. 

-»^^6<itca'tft^^^^gfetf-^*^7sy^h>Jt (5) (omn ^^i (sa, 
mm) 

mmmis (2S) -1- [4- i-<>i^u^iy) 7xn;H -2- [((1 



^lffi-M4fcTit3iLfcl- [4- i^>i^U^'^) 7x-;H -2- C((1R) 

7 0 g (5mmo I) \Z. ^vyo/iy-JH OmL, S^M t e r t-:/5^;P5 
mL^iin^Tl^-^ISitfe^> p^^$'>:;^;i'*>^4 8 0. 5mg (i^a) ^ 
jjg^Tl 5=C, lll#TO*^l^:fco«Tm-r^^^'S:MJE}i:g'J-r5:ii:f-J:0, (2 S) 

-1- [4- ('^>-;^o^v') 7xn;i'] -2- [((iR) -:7x-;i'xg^;i') 

TS y ] - 1 -ya/l/ > >X;V5l^>mmS:eBi^iaiL.T#fc (821. 
6m g. #ilJR^: 3 5%). CO'bOtXOv'T' 3 fc|B«0 
^JSir^m-rSt, (2S) (2R) -{*:=9 9. 7/0. 3 (9 9. 4% 

d. e.) "Cfeofc. 

14 (2R)-l-[4- i^yz^o^y') :7xx;H -2- [((i 



r) -7xx;i'X^;i') 75 7] -i-yo/NV> ->:x' 

mmm4.\zxnmhiti- [4- (^ys^p^^v-) 7xx;i.] - 2- kcir) 

-:7xx;wx5=-ji') 75 7] - 1 -:/DAy >©>>7Xxi/:tv-?g-&ti2. 0 

7 0g (5mmol) B^@|X5^;i'5mL, -r b^t 1 OmLSJn 
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mfsmwh^o iBxmr^m^^mzmir^ cnz^r). (2r)-i-[4-(^ 

>>?D+>') 7x-;n -2- [((IR) -7xn;i/X5";u) TS/] -i-:;^ 

p/1/> ->3.»>@SiSSafelgStbT#fc (1 6 3 2. 8rag, #itiR^:6 
(2 S) -W/ (2R) -#:=4 3. 3/56. 7 (13. 4%d. e.) 



mm) 

mt&miS (2R) -1- [4- i-^yy^U^'^) 7xn;i.] - 2- [((1 

^iifi0iJ4(CTSljibfcl- [4- i^>Pu^iy) 7x-;P] -2 - [((IR) 
-7xr:;i'X5^JV) 75/] - 1 -:/n;^/ >©i?7X7^l^:*-"^— ?g'&i^2. 0 
70g (5mmol) fc. XtJ'/-;!/! 5niL<£iin^Tl^-^?Ktb&^> «^ 
m5 2 1. 4mg (l^fi) <£llP^T15t:. l^FfflmJ^bfc. ^rtB-TS^S* 
mBrn'snr^^tiz^K). (2R) - i- [4- ('^>-;^d:^->') 7xx;i/] -2 
- c((iR) -7xx;i/x5^;w) 75/] -i-:/p/i/> 

i:UT#fc(9 2 4. Img, #ilJR^ : 4 4%). ^(Dh(D<Dz^T:^v'U^^- 

]t^mmms\zum<D:^mi;nm-r^t. (2s) -#/(2r) -^*i=i. 0/ 

99. 0 (98. 03^d. e.) 

IH-NMR (DM SO, 4 0 OMHz/p pm) : 6 1. 4 2 (3H, d), 1. 
66 (3H, d). 4. 36 (IH. brs), 4. 65 (IH. brs), 5. 2 
2 (2H. s), 7. 11 (2H. d), 7. 3-7. 5 (5H, m), 7. 8 6 (2 
H. d), 9. 59 (IH. brs), 9. 91 (IH. brs) 
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^^^#a-«^75>^^^>g''^7x^l^^•7-?g'^^fe) (3) izm m^tu^m 
mm) 

^mmi6 (2R) -1- [4- iOz^u^'y) :7x-;H -2- C((i 

llii5«^4l-TmiiL.fcl- C4- i^y'Ju^i^) 7xn;V] -2- [((IR) 
-7x-;i/X^;V) TSy] -l-:fo/iy>CDi?77.-rU:tT-?i^<Kj2. 0 
7 0g (Smmol) tC, X^y-;H BmLSin^T^-^IStbfcm. 4 7 
SS^Hj-fbTKfUlKS 6 0. 9ing (l^fi) sin^Tist:, li^r^^J^bfc. 
*>ftB-r?>^^B^MEJiS'J"r?>c:tK:J:0, (2R) -1- C4- (^^^^n^^v-) 

7xXM - 2- [((IR) -7x-;i/X5^;t/) 75/] -l-T'O/^/V :^ 
itT^mmU^^'&^^tVXmr:^ (I 0 19. 9mg, #i|JR^: 4 6%)o 
<feCDOv'7X7"W':t"T-Jt&^2ifi*^ 3 Kfim<D:^m-^nm-r^t. (2S)-WX 
(2R) -#=1. 8/9 8. 2 (9 6. 4%d. e.) Tffeofc. 
IH-NMR (DMSO, 4 0 OMHz/ppm) : 5 1. 3 9 (3H, d). 1. 
63 (3H. d), 4. 37 (IH. brs), 4. 72 ( 1 H. brs), 5. 2 
3 (2H, s), 7. 13 (2H. d), 7. 3-7. 5 (5H, m), 7. 91 (2 
H. d). 9. 4 7 (2H. brs) 

^7 5y7;i/j-Ji^ (6) ^mmt^m 
^^^^17 (IR, 2S) -1- [4- (^>i?n^'» :7xx;H - 2- 
[((iR) -7xx;i.x5^;i.) 75/] -i-:/D;t/-;i.©iaii 
*liS^j3l;:TSJjiLfc (2S) -1- [4- i^ypa^'y) :7xxM -2 
- [((iR) -7xx;i/X5^jv) 75/] -i-yn/i/> p^:5'>x;i^4-s>m 
m4. 5 5 6 g (1 ommo 1) (Dh;i/X>« (2 omL) mmmmym 

:M-Ue7A*^?S2 OmLT?«fe#Lfc. Hilt', X^'/^-JUSmL, TKMit:^^ 
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^^hu^7Ai8 9mg (0. 5mm) sx^nuwxx. immm^i-rc. s 
-^^^z^^Axnm^ mmr\zmm^m^r^^t\z^i). (ir. 2s)-i- 

[4_ (^>i;p^-» :7xn;p] -2- [((iR) -7x-;!/x5^;i^) Tsy] 

_l_;/pAV-;W$:i^M^tlfcl^T#fc (4. 2 8 1 g. S^&iR^ : 8 7 %)• 

;i/Chiralpak AD 4 . 6 X 2 5 0 mm, ^IH^S : 'N^it^Z-T 
p;>^y_jl^=l 0/1, SKii: 1. OmL/mi n., 3 S^C, ^tH 

S|:UV2 10nm, -ft^m^rdR. 2S) -#=12. 3^. (IS. 2S) 
-#=1 1.0^) X^mt^t, (IR. 2S> -Hf^/ (IS, 2 8) -i^=8 
2. 1/17. 91?feofe. 

IH-NMR (DM SO. 4 0 OMHz/p pm):fiO. 91 (3H, d), 1. 
42 (3H. d), 2. 5-3. 4 (IH, brs), 2. 79 (IH, d q), 3. 
95 (IH, q), 4. 52 (IH. s), 5. 05 (2H, s), 6. 91 (2H, 
d), 7. 15 (2H, d), 7. 2-7. 5 (lOH. m) 

^Tsy yji/j-jv (6) ^m^-r^m 

^Jfi^J18 (IR, 2S) -1- [4- i-Oz^U^iy) 7xn;H -2- 

[((IR) -7x:r;i.x5^;i/) TS/] - i -:/Dny-;i'©M3i 
^]!ifi0!l3{CTS8jtbfc (2S) -1- [4- i^>i^n^zy) 7xn;H -2 

- [((IR) -7xx;wx5^;W T^y] -i-:/p/v> ^i5^>x;p*>^ 

^2. 3 17g (5mmo 1) OX^'y-;!/^?^ (1 OmL) tC, TK^^tsJ^^?^ 

^huc7A2 9 0mg (1. 5^») ^ 1 5 t:-eji]^T, immmwi^it, 3m 

^mmTK^^SSmLSSn^TSf&^i^it^^ P^X^;i.2 0raL, 2 0fi*%7K 
K'(K:J-hU':7A7X^^4mL&jn^T*fitllL'fco ^aJl?£:7X 1 0 mLT 2 llli5fe# 
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2S) -1- [4- {^>'Jn^>^) ^xriJU] -2- [((IR) -7x:^;px 

- 1 -zfu/^j-)v^m^m^mtLxmc (i. 9 8 5 2 g, 

iiVnia-r^t. (IR, 2S) -W/ (IS. 2S) -'^=92. 4/7. 6T 

»7 5.J7}Vn-}V (6) Sr^ii-r^^J 
^lifi^a|19 (IR. 2S) -1- [4- (-<>>'D=^->') 7x-;l/] -2- 

[((iR) -7xnji/X5^;i/) 7^/] - 1 -:;^p/w-;i/olsiii 

mmmsizxmTti^tc (2s) -1- [4- (^>-:?o^'» ^xn^p] -2 

- [((iR) -7xn;i/x^;i/) 75 7] -i-ya;ty> >>i5'>x;p>}^>m 

:^2. 3 1 7 g (5mmo 1) (DJL^/-)mm (1 OmL), tK (ImL) 
7K^{b*':75g:^-hU'J'A3 8 5mg (2^M) ^IbX^XlBTLX. imrmWV 
fc. 3^3£*am7K?g?K5mL*jD^TSlfeS^Jhl^^ ilBlX5^;i/ 2 0 mL, 2 0 
ag%7Km'fl::^hU':7A7K^a£4mLSJ!)P^TttmL.fc. ^^M^zKl OmL"^ 

(iR. 2S) -1- [4- ('^^i^a^s-) 7xx;i/] -2- [((IR) -y 

xx;i/X5^;i/) 7S/] - l-ya/iy-;l/^4ifilft«^<i:bT#fc (2. 5 7 
1 g> SJSi'R^ ; 8 3 %). ;i<oho:)<D-:^7 T.T-u-^'^-it^^mm i 7 iwiHifeo 

:;^^J;:.kO@til-r2>t, (IR. 2 S) (IS, 2S) -#=9 5. 3/4. 

7Tfe-pfc. 

^#ga«-e^75y»h>it (s) ^^TMT^isimz'MTrhx^Mm^B-s 
=^7sy7jun-;i/ (6) <^agiS-r^^J 

lllfS^2 0 (IS, 2R) -1- [4- (^y-Ju^-y) 7xx;H -2- 

[((iR) -7x::i;i/x5^;i^) 75/] - 1 -■:^oA/-;v®^ji 
lltiSlfdi SfcTSaiiUfc (2R) -1- C4- (^>$?n=^-» :7xx;i/] - 
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2- [((IR) -7i-JWX5^;i/) 7^/] -i-':fu/-^y> mMMizsm 
g (2mmo 1) (DJLi' /-)Vmt& (5mL) \Z. 7mit^':^m'rh^)K7Al 5 

1. 3mg (.2mm) sis-cTDn^T, immmi^v-^, smMmmy^^mA 

^^^'>-^ATf£it,MBETt^J^S@*1-^;itfcJ;0, (IS. 2R)-l-[4 

- (^>>?D=^'» 7xx;i/] -2- [((IR) -7xx;i.x5^;i') 75 7] - 
1 -^a/1/-;V*«fe?ft!K'KJi:l^T#fc (9 0 6. 8mg, SJ^JR^ : 7 4%). 

;i/Chiralpak AD 4. 6 x 2 5 0mm, ^SIJ^ : '\=^iJ->/'f V:/ 
py<^y_;^= 1 o/l> ^iM : 1. OmL/m i n., 3 5X:, ^tH 

§g: UV2 1 Onm, «i#i^F^ : (1 S. 2 R) -^t:=9. 9^. (IR, 2 R) 
-#:=1 2. 45)-) T^tbT^i:, (IS. 2 R) -i^/ (IR, 2 R) -i^=S 
4. 3/1 5. 7T?&ofc. 

mysyyjuj-jv (6) ^Mis-r^^j 

mmm2i (IS. 2R) -1- [4- (^y-Jxn^zy) :7x-;V] -2- 
[((is) -7xx;i'X5^;w) Tsy] - 1 -■/a/w-;K^iaii 
^|ffi«a)2{c:Tl43iL& (2R) - i- [4- (.^>-Ju^zy) :7x-;H -2 
- [((is) -y3i=L)Vx^}V) 7S/] -i-::^PA/> p^iS'>x;i/*>^ 

m2 2 7. 8mg (0. 5mmol) «)X^'y-;!/^IK (5mL) \Z. TK^-fbih 
•:7^:^h'J^^A3 7. 7mg (2^a) 1 S-CTllP^T, iPtraMJ^Lfc. 3 
^^mm>|cJ§liS3mLSrJP;tTSJ5S*f?Jhb, i^mx5^;V3 OmL, 2 OSft% 
7Jcm'^k;:^hU'^7A7K^S^2mL$JP^T}fiffibrc:o ^^S^ISfn:tffi7Kl OmL 

(is. 2R) -1- [4- (^>>'p+v') 7xx;n -2 - [((IS) -y 
75y] -i-:/D>'i>'-;p*?8ife?ftt^<^ti^'^r^fc (is 2. 
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Img, SlSJR^: 9 3%). Z.(Dh<D(Oz^r :^T-U^'^'-itt:mmmW^ h 
iTvy^— iiJyKi^UC ODS-A A-3 0 3 4. 6X5 0mm^^ 
ail^t: 7-feh::ihU;l//lmMU>il^«^ (pH=2. 5) =1/1, SSii : 
0. 5mL/mi n., U^2xUM'.^ OX.. ^fflg:UV2 1 0 nm, fl^jtl^M : 
(IS, 2R) (IR. 2R) -'*=9. 06^) T^m-rSi:, 

(IS, 2R) -W/ (IR. 2R) -#:=9 2/8Tfe-pfe, 



r)vu-)v (7) ^gi§-ri>w 

|lifi'Ba|22 (IR, 2S) -1- (4 - 1 FP=^^v'7xr:;i/) -2-T5/- 
^JS^ajl 9(CTiSiibfe (IR. 2S) -1- [4- {^y-JU^=iy) 

ji,] _2- [((IR) -7x-;ux5^;i.) 757] - 1 -7'pny-;u2. 5 7 

Ig (4. 3ramol) CQxh^t KP7^>2mL, Xi5'y-;i/8mLA^e.)5: 
1 0%Pd/C 1 0 OmgSJPA, 3 ^ffi®7k^l?ffl^T, 3 5*C, 

6 0p»m#bfc. Mii*«s'm^ «ETfc^j«*fi*-rs2:<!:<-j;o, (ir, 2 

S) -1- (4-t Ho^'>:7xr:;i/) - 2 -75 y - 1 -ya/iy-Jl/Sfi&tt 
|ft1^S«feli:L/T#fc (SlSJR^: 10 0%). ^:©t)©©?fc#$Cgg, Rt^2^7X^^ 
^•7-H:<&i^3i?S«:5'P-7bi^^7>f-(;«7 7A:^5^-f-fe;i/CROWNPAK C 

r (+) 4X15 0mm, ^m^'-mmMmii^mm (ph=i), mm-, o. 4 

mL/mi n., : 2 5*C, ^IllS : UV2 1 0 nm, W^nm : (1 

R, 2R) -'»=9. 45J-, (IR, 25) -#=9. (IS. 2 S) -W 

= 11. 0^, (IS. 2R) -'ft:=12. \ZX%m^ii, 3t^Mi!9 5. 

6%e. e., (IR. 2 S) (IS. 28) -#=95. 3/4. 7 T» 

IH-NMR (DM SO, 4 0 OMHz/p pm) :60. 92 (3H. d). 2. 
91 (IH, m), 2. 6-4. 0 (4H, Brs), 4. 25 ( 1 H, s), 6. 

7 2 (2H. d), 7.10 (2H. d) 
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7)in-}v (7) ^mm-r^m 

nmm23 (IS, 2R) -1- (4-tHP^->>'x-;i.) -2-75/ 

- 1 -^u/^y'-)^ 

mmm2 Oizxmmhtc (is, 2R) -l- [4- i^>i>U^iy) 7x:r 
jl,] _2- [((IR) -7x::i;i/xg^;i/) Tsy] - l -7'a/^y-;i/2 . 5 7 
Ig (4. 3mmol) ©xh^t HP77>2mL, X^' / -iV 8mL;0^ 
S^StC 1 0%Pd/C 1 0 Omg^JP^» 3 ^ffi®7|c^|ia^T. 3 5*0, 
6 BMffiJ^Ufc. ffl5itt*taS'J«> ^ffiTl;:^««&S^-r§ini:tCcJ:0, (l S. 2 
R) _i_ (4-fch-P^'>:7x-;W) -2-75>'-i->^oAy-;i/*l&jK 
iftjKtjtUTtffc (Rf5iR¥: 10 0%). ^lo'broco^fe^icffi, riKv't;;^t-W' 

:tV-it^5lSSf!]2 2lC|B«(D;&felCd;0^m-r^t> ^#M^9 9. 2%e. 
e., (IS, 2R) -i^X (IR, 2R) -#:=86. 2/13. ST^ofc. 

7;i/zi-ji/ (7) ^SLm-r^m 
mmm2 4 (is, 2r) -i- (4-tHP^->7xn;w -2-75/ 

mmm2 nzxmmvrc (is, 2R) -1- [4- i^yz^a^iy) 
_2 - [((is) -7x:i;i/x^;i/) 75/] - 1 -7'DAy-;n 8 2m 

g (0. 4 6mmo 1) ©5^h7t: HP77>^fS (1 OmL) 1 0%Pd 
/CI 0 Oing*JP>t, 3^ffi®7jcm^H^T. SS-C, 3 BP^m^bfe. Mi« 
SiiSUm, METK:^««S®**rSJli:fcJ:0. (IS, 2R)-l-(4-tH 
p^>>7xx;i/) -2-757- l-:/p/'^>'--'^*^^4^^ft^^^l^'^^^fc 

J&Um: 7 8%), ilcDfeOO^fe^i^S, ]S:^;i^7/.-rW'^'T-Jt^^SS^J2 2\Z 

wM(D:^m\z^K)mm'r^t. ^^mmi o o%e. e., (is, 2r) -wx 

(1R, 2R) -'|2|i:=9 3/7-C*ofc. 
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a-mm^h> (1) (ommm 

#5t0iJ2 i-7x:i;i/-2-:/n*-i-yaA/>'©glii 
ypfc::t7x/>4. 9 34g (3 6. 8 2mmo 1) ©m^k;>t5'W>^^ ( 5 
mL) fc, *:^6. 48 7 3g (1. l^M) (Dmt;^'^l^>i^t& (5mL) ^ 
1 5t:-T?<0o< 05n^. ll^^mi^bfc, ^f^^Eg7K^:^^U^7A7^c^llS3 Om 
L, @¥MX5^;U4 OmL^JtlP;lTjSffib, $ e. fC^^M^ 2 0 aft%5^:t«m:^ 
hUC7i^7K^tlK2 OmL, t&fn:tm7K2 OmLT)lS;^?5fe#^> il7«mTi^^>' 
':7AT?S<ft, ^ETfc^J«<£S^-r§-tt-«fcO, l-7a:::i;i.-2-::/p^- 
l_^p/'^y>^^^?ft^i^tb-C#fc (8. 7 6 3 3 g, SIJR^ : 9 296). 

a-g^^b> (1) ;5^g,^^?S#ct-g^yS/»h>ia (5) OlSjigy 
mt^m2 5 (2S) - 1 -7a::r;p-2- [((IR) - 7 x-;wx5^;i.) 7 

##*a|2fcTSsijiU;ti -7xx;i/-2-:/o^- i -:/d/i/>8. ? 6 g 
(3 3.8 7mmo 1), hUX^;i/75>7. 44 8 g (7 3. 6mmo 1) <D 
r-fehXfU;V^?K (3 OmL) (R) -y au^'^JVr 5.> 5 . 3 5 1 g (4 
4. 2mmol) 4 0*0, 1 6P#|iga#bfc. *2 OmLSilP^fcm, 

^^^^0?m7K^:^^U•:/A7m^£2 OmLT?2lHl?5fe#m. SS7mif7i^^->^7A 
T^fcJS, liJETJc^JS^^^t-^citf^cfcO, i-:7xx;p-2- [((IR) - 
7i-;i/X5^;i') 75 y] - i -yo/^y >©>'7;^-ri/:t-7-ii'&t);?>^55^^tft 
^mhvxm?>nrc no. e 3g, r^sjr^: 79%), mm:r.^}V2 0 

mLTi^-^^iil'fc^. ^^'>;^;V*>m3. 3 6 4g (3 5mmol) <&1D 

i-7xx;i/-2- [((IR) -7xx;i/X5^;i/) 7sy] -i-^uny> ^ 
iS'>x;i/5j^>mm^e-&jga^L'T^^- (5232. 9mg, s^mw-. 40%). 
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;i^Chiralpak AD 4. 6 x 2 5 0mm, ^glfiS : ^+1i->/'-1' V >^ 
uny-)V=l 0/1, m^: 0. SmL/mi n., ^^AS^: 3 5"C, :^til 
S:UV210nm, -fiil^l^K : ( 2 S ) -'H:=8. 7^, (2R) -^=7. 4 
^) \ZXnih'r?>t, (2 S) (2R) -|*=9 7. 2/2. 8 (9 4. 4% 

d. e.) TrSofc. 

IH-NMR (CDC13, 400MHz/ppm):dl. 71 (3H. d), 1. 
92 (3H, d)» 2. 83 (3H. s), 4. 58 (IH. m), 4. 87 ( 1 H, 
m), 7. 27 (3H, m), 7. 44 (2H. m), 7. 54 (2H. m), 7. 
5 8 (IH. m), 7. 7 1 (2H. m), 8. 6 1 (IH. b r s), 9. 9 0 (1 
H, b r s ) 

mys./7)Vzi-)l (6) ^MjiT^^J 
mmm2& (IR. 2S) - 1 -7x::i;i/-2- [((1 R) -7x-;UX5^ 

;p) Tsy] - i-:^n/i7-;i'©S!ji 

*JS#!!2 SlCTSjiLfc (2S) -l-7xz:;V-2- [((IR) -:7x-;i/ 
X5=-;i/) T^y] -l-:/a/^y> >t:5^>X;V*>Ki[l 7 4 5mg (5mm 
o 1) ®X^/-;i/?§SK (1 OmL) fc, tK^^Uj}^':/^:^- h «J C^A 3 7 8mg (2 

mm) 1 S'CTJqj^T, iNfWMi^bySio 3^^iim7K^IR5mL&]&P^TS 
m^W±V. @^i!x5^;i/4 OmL, 2 OSS^TK^^b-iM- U ^7 A5ic^SS4mL S 
JP^TtttHl^fc. Wliji^7lc2 OmLTtfe#^, m:^Jm.'rif^'y'y^X'^^^ 

mBy\zi^m'^m^r^z.tiz^*)> (ir. 2s) -i-:7xxju-2- [((i 

R) -yaL=L)VJL^}V) r^y] -l-:/DA/-;i/Srlife?ft4fe#lttT#fc (1. 
3 1 9 2 g, ffliR^: 10 0%). Z.(Dh0(D-Jr7.T-U:t'^-it^MM^W^O 
"7 hy^:?-^— (*^A : iS^'l'-t;i^Ch i r a 1 p a k AD 4. 6X250 
mm, J^illS: ^^lJ->/<vyD/'^>'->'l^=l 0/1- SSii : 1. OmL/m 
in., 3 5*0, :^mS : U V 2 1 0 nm, iS^itl^PBl : (1 R, 2S) 

-ft:=l2. 64)-, (IS, 2S) -*t:=ll. B^) t::T^ffi-rS<h. (IR. 
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2S) (IS, 2S) -#:=93. 4/6. 6TSofc. 

IH-NMR (CDC 1 3, 4 0 OMRz/p pm):dO. 87 (3H, d),l. 
37 (3H. d), 1. 6-2. 4 (2H, brs), 2. 82 (1 H. m), 3. 
92 (IH. q), 4. 46 (1 H. d). 7. 2 2-7. 3 4 (1 OH. m) 

7jpzi-;i/ (7) ^isjg-r^gy 
mmmzi (ir. 2S) -i-7x::i;u- 2-7^^-1 -yn/iy-;i/ 

^lifi^J2 6lCT®7gbfc (IR. 2S) -l-7xn;i/-2- [((IR) -7 

xr.;i/X5=-;v) 7^/] - i -:/n/'«>'— ;n . 3 1 9g (Smmoi) (Dt-V- 

9t HP7^>2 OmLA>65&S^IBElc:, 1 0 %P d/C 5 0 OmgS:jO;^> 3 

fS-^ifciO. (IR, 2S) -l-ysi=.)V-2-7S.^-l-ZfUJ-%/-)V 
*^Rfi?ft^*«^ibT#fc (S^W: 7 5%). 

;i;ifcx5'y-JU4 OmL. 3^Si£ieil>!K^8£2mL^JjP;tTiSJETlc:^JKSM 

L<&JlP^Ta*f-rSJ:4:l3j;0, (1 R, 2 S) - 1 -7xX;i/- 2 -75 / - 1 
- :/n/1 y -;mm*S4r e^JSS t UT#fc ( 4 9 O . 3 m g . ^mmm : 4 0 %) . 

: i?^-1*-fe;i'CROWNPAK CR(+) 4 X 1 5 0 mm, : 
^^tK^^ (pH=l), SSii: 0. 5mL/mi n., tl'yJ^Wi.^ : 2 5"C, :^ 
mg: UV2 1 Onm. «ltNFIW : (IR, 2S) — »=! 0. 6^>, (IS, 2 
S) -'»:=1 1. 7^. (IS, 2R) -<*:=14. 1^^) CT^ffiTSt, 3t¥ 
iKEi[97. 0%e. e., (1 R. 2S) -W-/ (IS, 2 S) -'l*=92. 9/ 
7. l-C$>-otco 

IH-NMR (DMSO, 400MHz/ppm):60. 98 (3H, d), 5. 
02 (IH. s), 5. 98 (IH. s), 7. 2 6- 7. 3 6 (5H, m), 8. 
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1 7 (3H, b r s) 

ffl-Mm»h> (1) (D^rnm 

##«ai3 i-:7xz:;i/-2-:/o^:-i-:/^y>©Mii 

:/^n7x/>9. 917g (67. Ommol) ©xh9t Ho79>J§^ 
(2 OmL) fw, H^l 1. 7 8 g (1. 1 SS) (1 OmL) 

&5t:T-«0o< D iia^, 1 5'C*-r#M, ll^fffljtJ^Lfc. 7K2 OmL> g^SI 

citicj;^, 1 -:7x-;i/-2-:/D^:- 1 >&SJ«^feJft^^!^tLT# 

(2 3. 9 4 g> mJR^ : 9 2%). 



o!-«m^h> (1) ^^e>^^#tt-ga7$>^-^h>j^ (5) (pmmm 

^mmzs (2S) - 1 -:7x-;i/-2- [((IR) -y3LZi}VJL9-)V) 7 
0^m3 izxmiikLtci -y 2 -•:ru=E- 1 -y^ y > 1 2. 0 7g 

(3 1. Immo 1), hVX^-JVT^y^. 2 9 4 g (2^«) ®7irh-hU 
(3 OmL) \Z. (R) -7x:!^5^;i'75>4. 5 2 2 g (1. 2 SS) 

A-e^^. mmrizmmt:^^-r^:Lt\z^y). i-yx.-)v-2- [((ir) 

-7xn;i.x5";i/) 75^] - i -yi57/>©>?7;^xW:^v-S^i^;^>«||fe?ft 

5K4&i:LT#&nfc (11. 2 7 g, SJSJRJ^ : 8 5%). iJclC, l^mx5^;i/3 0 
inLTJ%-^i8[i:U&^> pii5^>X;i'*>Sl2 . 9 8 6g (1^») Sin AT 1 

5t:, immmi^v. iSrmt^f^^^Mzmmt^zt\z^K>. (2s)-i-7 

xn;i'-2- [((IR) -y3u=.)VJL^}V) 75 y] -l-:/5'y>' :^f'>7. 

)VTt^>m^'&&^^^thxnrc (4243. 2mg, mmum-. 3 6%). j:© 
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hiralpak AD 4. 6 x 2 5 0mm, : ^=^^ti->/<y ^DA* 

y-Jl/= 1 0/1, SKS: 0. SmL/m in., : 3 5*0, ^tBSI : 

UV2 10nm, iSftJ^l^fa : ( 2 S ) -fls:=8. 0^, (2R) 7 . 1^) 

fCT^ffl-rSt, (2S) (2R) -#=9 1. 5/8. 5 (83. 0%d. 

e.) "C^oife. 

IH-NMR (CDC 1 3. 4 0 OMHz/p pm):60. 86 (3H, t)> 1. 
94 (3H, d), 2. 17 ( 1 H, m), 2. 33 (IH, m), 2. 88 (3H, 
s), 4. 59 (IH, brs), 4. 86 (IH, brs), 7. 16-7. 26 
(3H. m), 7. 40-7. 5 3 (3H, m), 7. 59 (2H. d), 7. 67 
(2H, d), 7. 87 (IH, brs), 10. 30 (IH. brs) 

3fe#stta-emT5y»h>Jt (5) ^5:L^^^wtr^#?gfeg-Mm7sy 
7;i/3-;u (6) ^mmt^m 

mMm2 9 (IR, 2S) -l-7x-;i/-2- [((IR) -:7x-;i<'X5^ 

mt&m2 8\zx§imh-ft (2S) -i-:7x-;i'-2- [((ir) -7xn;i/ 

xg^;i/) 75^] - l-'^^/> ^:$'>X;i/iJ^>Ktai 8 1 5mg (5mmo 
1) ©T^h^t Kd:77> (5mL), x^y— ;i/ (l OmD ti^^fSi^^mz. 

7K*'ft*'i?^:M-U'^A2 9 omg (1. 5^*) ^1 sx^THuxT. immm. 

2 omm%7i^miti-h 0 ^ J^7i(.mWi4aiL^ia^xmmi^rco #^«tr:?Kl Om 

mmim^-r^<it\z^r}, ur, 2s) -i-7xx;i/-2- [((ir) -7 

xr:;i/x^;i/) T^y] -i-::^^>'-;i'Siifiift5|^iKja:bT^§fc (l. 316 
g, fiiR^: 9 6 %)o C©'fe>CD0>^T7.-rl/^-7-it&iiE3i?S#i7D*Thy^7 
^— (*^A : ^^'1'-fe;i'C hiralpak AD 4. 6 X 2 5 0mm, 
^: 'xc^^ !>->/< yyD/1>'—;i/= 1 0/1, dKii: 1. OmL/mi n.. 
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AM : 3 5*0, J^mH : UV2 1 0 nm, ^ifBtPel : (1 R, 2 S) -^=6. 
2^. (IS. 2S) -i^=5. 6i^) \ZXMtiit^t. (IR, 2S) (1 
S, 2S) -#=93. 3/6. 

IH-NMR (CDC 13. 4 0 OMHz/ppm) :fiO. 87 (3H. t), 1. 
17 (IH. m). 1. 35 (IH. m), 1. 39 (3H, d)> 2. 64 ( 1 H, 
m), 3. 90 (IH. q), 4. 46 (IH. d), 7. 1-7. 4 (lOH. m) 

yji/j-;i/:i[ (7) ^mm-r^m 

^^-^83 0 (IR. 2S) -l-7x::i;V-2-TS/-l-:^^y-Jl'*a 

^Jg|^J2 giCT^jibfc (IR. 2S) -l-7xZi;i'-2- [((IR) -:7 
x-;i/X5^;i/) 75/] - 1 -:/iS'y-;H . 3 16g(4. Smmo l) 
h^fc. HP^^^ 5mL, X^/— ;H OinLdie>7i^}glSfr, lO^^Pd/C 
4 0 0mgSJra^. 3»JE07KfNl?ffl^T. 3 S^C. 5 0PBm*^L.^c. fiS^^Srii 
gim, METK^i»S:®*"rS2:^:f-«kO, (IR, 2 S) - 1 -7xx;i.- 2 - 
7Sy-l-:/^/~;V&^i^?ft!tfet»tUT#fc (SfSlX^: 1 0 0%). Z.ll\Z 
X^/-Jl/4 0mL. jSJftmiinL*Jn^TMffiTfc^jK&@*L., #e.ns?ft 

^^ttjfcx^ y-;nniL, i^-fyyoH;i'X— r;v3 omLSrlra^Taw-T 5;i 
t{3j;D, (IR. 2S) -i-7xx;i/-2-T5/-i-:/^y-;u*^^^^ 

S-&5^StbT#fc (8 4 8. 5mg, : B 8%). ^01)©©^^^^, 

S.i;>^T;^xW^-7-ifc&ili3tSe#:;^PVhy77W- (tl^A : ^-l'-fe;VCR 
OWNPAK CR (+) 4Xl5 0mm, ^il^S : Mi^^^TK^i? (pH = 
1), mm: 1. OmL/mi n., 2 5X:. l^mSI : UV2 1 On 

-ftitl^P^: (IR, 2S) -#=14. 8^, (IS. 2S) -#=19. 1 
(IS. 2R) -#=3 0. 3^) \ZXWiii-r^t. yt^mmi 0 0%e. e.. 
(IR. 2S)-#/(lS, 28) -#=80. 9/19. IT-^ofc. 
IH-NMR (DMSO, 4 0 0 MH z /p pm) : dO. 82 (3H, t), 1. 
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4 5 (2H. m), 3. 19 (IH. m), 5. 0 4 ( 1 H. b r s). 6. 0 0 (1 
H. brs). 7. 2-7. 4 (5H. m), 8. 10 (3H, brs) 



mmmSl (2S) -l - [4- (^>>'D^rV') 7x-;V] -2 - {[(1 

R) - (4-^ h^'>>'x-;p) x5^;i^] 7^y] -i-:/p/ty> p^iJ'VT. 

##fi>!|lfcT$S>iUfcl- [4- (-^Vv'a^v') 7x-;H -2->^o^- 
l_yp;>?y >4. 788g(15mmol), h U X5^;U75 > 3 . 0 3 6 g (2 
mm) ©7-feh-hU;i'^^ (2 OmL) fc, (R) - p h*'>7x^5^;PT 
5>2. 718g (1. 2^M) 4 Ot:, 7i^Kffii^L/fc. tKI OmL 

5:Jn^fc^> MffiTtC^i^<lrWSb, @^ffiX5^;V3 OmL^tP^TllfitaUfc. ^ 
;^ifi||S?£iafn^M5lc^:M-U':7A7K^IS2 OmL-et5fe#^, ^SSSIv^f 
MJ3ETtC^j®S:®*-r§!lil-<tD, 1- [4- (^>i^n^ 
7xx;i/] - 2- {[(IR) - (4-p<b4^i>7xx;u) x5^;u] 75/} 

_l_^p/ty>©5;7;^5^l/:t-7-M^!Kl*«Jlfiift5R<!^tbT#e>nifc (6. 
3 1 1 g> ;KfSJRsP: 9 9%). :k\Z. @^mx5";U5 0 mLTi^-^S£<l: Ufc^, 

^3'>x;v>i^>mi. 2 9 6 g (0. 9sa) sjjp^tisic, mp^mj^b, 

^ttlt-^i^^SM)EJiS'J-r?»^<!:lCj:0, (2S) -1- C4- C^^^S^P^'^) 
7xx;i.] - 2- {[(iR) - (4-^ h=^=>-7xx;i.) x^;v] 75 y} -i 

-yo/^y> ;<d7>X;W3j^>^*&^eB^^il^T#3t (3 3 3 2mg, 

: ^^-r-fe-'PCh i r a 1 p a k AD 4. 6 X 2 5 0 mm, ^iSIt^ : 
-y-^Z-f yT^D/ty— ;!/•= 1 0/1, SSji : 0. SmL/mi n., :*J7Aia5?: 
3 St:, ;^ffiS:UV2 1 0 nm, -P^ltl^rB^ : (2S) 9. 9^, (2R) 

-#:=! 5.6^) fCT^m-r^t. (2S) (2R) —(^=9 8. 4/1. 

6 (9 6. 8%d. e.) TT^ofcio 

IH-NMR (CDC 13, 4 0 OMHz/ppm) :61. 69 (3H. d), 1. 
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86 (3H. d), 2. 84 (3H. d). 3. 66 (3H, d), 4. 52 (IH, 
brs), 4. 83 (IH, brs), 5. 13 (2H, s), 6. 73 (2H. d), 
6. 96 (2H. d), 7. 40 (7H, m), 7. 70 (2H. d), 7. 97 (1 
H, brs). 10. 0 3 ( 1 H, brs) 

^.^m'^a-m^7 5.J^h>M (5) &3£#ig^6<)tC3§7c LT^#Sfe6-g 

mrs.yr)i^n—}v (6) ^Mj^t^m 

^mm3 2 (IR, 2S) -1- [4- (^>$^n=^>') 7x-;l'] -2- 

{[(iR) - (4-^ h+->7x-;i/) x5^jw 7S/} -i-yp/iy-;Ko 

|lifi^fi|3 IfcTSJ^Ufc (2S) -1- [4- i^yi^u^z^) :7x-;n - 
2_ {[(1 R) - (4-pt h^e/^xnji/) x5^;v] Tsy} - 1 -yuny> 

:$'>XJl'*>^i^2 8 4 7mg (5. 9mmo 1 ) <DJii$' y (1 OmL) 
}C, 7K5^'^l::*•:7m:^^U'^7A3 3 5mg (1. 5^«) Sri S-CTJn^T, 1B# 
TOi^L.^. 3^^*g^7K^flK5mLSrllD^TSJsS£^^lhL, @^^X^;P3 Cm 
L, 2 0Sa%7K®'ft;:^biJ':7A7K^§fS4niLSiiP^TjflaiUfc. W^JiSzKl 
OmL, ffi«l:feia7Kl OmLTJliJ^«fe#m. li*1«Sm-7^^'>'>AT?l&ift, Jl^ffi 
Tlc:^j«?&@*t-SJli:tcJ;D, (IR. 2S) -1- [4- i^>z^u^iy) y 
i-jl.] -2 - {[(IR) - (4-pt I>=^^->:7xn;w) x5^;W Tsy} -l- 

>^D/iy-;W^Mfi?aJK'^<tUT#fc (2. 5 2 3 g, mM:9 9%). 
IH-NMR (CDC13, 400MHz/ppm):60. 88 (3H, d), 1. 
33 (3H, d). 2. 76 (IH, dq), 3. 84 (3H. s), 3. 86 (1 
H, q), 4. 38 (IH, d), 5. 05 (2H, s), 6. 86 (2H, d), 
6, 92 (2H, d), 7. 15 (2H, d), 7. 19 (2H. d), 7. 3-7. 
5 (5H, m) 



T;i/3-;t/ (6) ^mit-r^m 
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mmmss ur, 2s)-i-[4 - (hho^^^j/) yjL=.M - 2- {[(i 
R) - (4-;^ h^^7x-;i/) x5^;!/] 75/} - 1 -yp/iy-;K^^3i 
^tl^ms 2\zxm^Vk. (IR. 2S) -1- [4- (^>>fu^-» yx.:=. 
_2- {[(iR) - (4-pt h^'>7x::i;i/) x5^;H -i-:/p 

/^y-;W2. 5 2 3 g (5. 9mmo 1 ) Ox h ^ t F P7 9 >^fiK (1 OmL) 
1 0%P d/C 2 0 Omg^JjIlTt, l^ffiOTK^HH^T, 15*0, 4BFia 

m^bfco mm^mmm. METt^^^^g^-r^citfcio, (ir, 2s) - 

1- [4- (tKD^Iri/) 7x-;H -2- {[(IR) - (4 - ^ h^z^y j:::^ 

)V) JL^M 75/} -i-yany-)V^mn^®i^iiLxm^ (l. 49 8 

Ig, aiK2^: 8 4%). 

IH-NMR (CDC 13, 4 0 OMHz/ppm) : 6 0. 88 (3H, d). 1. 
33 (3H. d)s 2. 0-3. 0 (3H. brs), 2. 75 ( 1 H, dq), 3. 
80 (3H, s), 3. 85 (2H, q)> 4. 38 (IH. d), 6. 76 (2H. 
d), 6. 86 (2H, d), 7. 08 (2H, d), 7. 19 (2H, d) 

%mis^a-^mrs.y^h>M (s) ;&>g>3fe#gtti3-y5y7;i/p-ji^ (7) 

mi&m34 (IR, 2S) -1- (4-t Ho:^^'>7xn;P) -2-75/ 

- 1 -■:^a/iy— ;i' 

glSS^«J3fcTMjib:fc (2S) -1- [4- i^>z^ti^z^) 7xx;i/] -2 

- [((IR) -:7xri;i/X5=-;i^) 75/] -i-:/o/i7> ^^>x;U7j^>^ 

fil. 3 6 7 g (3mmo 1) 0itmx9^;i'^IS (3 OmL) IC. ^fPM^7jc^ 
:M-U'>A7K^figZOmL*lJD^T?5fe#bfe. 7K1$I^*^> il7lc«@lv^^>'> 

1 0%P d/C 5 0 Omg, 7^b7kl«a:7^>6mL, X^'y-;H OmL?£ 

iDA, 3 mjEOTici^^ffl^T, 3 01C. 4 0iaa#bfc. mm^mwm. mmr 

td^j^^S^-r^eitlriO, (IR, 2S) -1- (4-t:HP^S^:7x::n;i') 
-2-757-1- :fP Ay -;V S t&^K?ft4^tJ t L T#fc (SUSiR^ : 8 0 % ) . 
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S^m-rSi:, %^mM^l. 6%e. e., (IR, 2 S) -W-/ (IS. 2 S) 
-#:=9 1. 9/8. l-efe^fc. 

%^f^'&a-m^'7^j^h>m (5) a>g>3fe^g#i3-7a y7;i^zi-;w (7) 

nmmZS (IS. 2R) -1- (4-fcFn=^>-7x-;U) -2-TS/ 

- 1 -'funj~)V 

*JfS«ajl 6fcTSi5ibfc (2R) -1- [4- {^>VU^>^) >'x:r;H - 
2- [((IR) -7xn;i/X5^;i') T^y] -i--^nA/> *<t;7K^i&ii i . 
3 6 7 g (3mmo 1) ®i^ilX9^;V^?R (2 0mL) \Z. fi&fP^MTK^^ h U 
^rATK^?!^! OmL^^^l^T^5fe^l^bfc. 7K@&l85*m, liTKffim'^^^v'^'AT 

Pd/C2 0 0mg, T-h7b:HP:75>3mL. x^' y-;H 0 mL ^JlBA, 

4^ffi©7K^^s^T. 3 0*0, ^Bmm,w\^t^. mm^mm^ w.^T\zmm 

*M*-rs^i:fc<fcO, (IS. 2R) -1- (4-kHP=^^i^:7xx;i.) -2- 

i^TX7^U:^v-Jt*lllifiiaj2 2t::IBfi®;^&fcJ:0^m-r5t, ^#^^9 6. 
4%e. e.. (IS. 2R) -W/ (IR. 2 R) -^=S%. 3/13. 7T 

a-Mg|^b> (1) (D^^m 

0^m4 1- [4- (j>^^^>:^;UJl^x;p:r=^r'» 7xx;H -2-::^n^- 

p- 1 Ha=lrv':^Ptf5l"7xy >1 5. 0 g (1 0 Ommo 1 )> hUX5^;i/T 
^yi 2. 143g(l. 2mM) ©xb^t l<o:77>^IS! (5 OmL) t:5X: 

*i^b;<^>x;i/*::i;n 2. 6og (1. i^s) 
immmwvit, 7K4 0mL, mmj^^)^7 omL^^M^xt^mv. ^^\zmm 
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i/) yat;J^•7xy>sefeigSi:L.T^§fc (2 1. 1 7g, mmmm-. 93%), 
mmv>- iM'>x)vts:^)vt'¥z^) •:^ot!:t7xy>4. seog (20mm 

o 1) (7)^ h 7 1 H D 7 ^ >^?lK (2 OmL) fc, :^m3. 5 1 6g (1. 1^ 

m) (D^^-^ymt^ (5mL) ^isr-ein;^, immmwv^c f^mmmy^m 

ift, MffiTfc^(KS®*-rsi:i:tcJ;t), i- [4- (pti5'>x;i/*-;i/*^-» 
_2-ynt-i-:;^a/i/>*^6?ft!Kt>tl^T#fc (lo. 12 

g. : 9 7%). 

IH-NMR (CDC 1 3. 4 0 OMMz/p pm):61. 91 (3H. d), 3. 
21 (3H. s), 5. 23 (IH. q), 7. 40 (2H. d), 8. 10 (2H, 
d) 

mmmse (2S) -l - [4- (^:$'>X;V'3ts-;i/:t^>') - 

2_ [((iR) -7x-;wx5^;W Tsy] -i-:/n;i/> p^iS'>x;i'4^>' 

##0«4lCTMjtbfcl - [4- i^^>:A)lTi^=.)l^^zy) ^xXjU] -2 
_:/Oce- 1 -yo/1/^3. 0 7g (10mmol)> h U xg^;i/T 5 > 2 . 0 
2 4 g (2^8) <3D7-fehXh'j;W^iS (2 OmL) (R) -7x^^;VT5 
>1. 45 2g (1. 2^S) Stn^, ISt:, 1 6li#Ka#L/fc. tKI OmL 
^Jn^fc^, M£ETJC^SiSS56l^. |^mx5^;i/3 OmLSin^TlfimUifc. $ 

t^j-'i^A-cf^^, METt^^^^@*t-s;ittcj;o. 1- [4- (^^s^^x;!- 
7lsx;i.*^i/) 7xx;H - 2- [((IR) -7xx;i.x^;i.) 7S/] -i- 
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m: 10 0%). 'AiZ. g^l?X5^;i/3 OmL, 7^ h ^ t D 7 ^ > 5 mL Ti^-® 
mtVtc'^. ^^>7.)\^:^>mS 6 4ms (0, 9^g) SJP^TIS'C. 1 
ISffij^b, «ftBTS^a^^EESSiJ-r'SC:i:tCJ:0, (2S)-l-[4-(^5' 

7x:n;i/] -2- [((IR) -7x-jux5^;i/) Tsy] 
-l-yD/'«>'> P^iS'>;^;i/3^>KI£^&efii^ai:L/T#fc (2 2 9 9. 7m 

(2 S) -i^/ (2R) -#=1 00/0 (100%d. e.) T^ofc. 
IH-NMR (DM SO. 4 0 OMHz/p pm) : 6 1. 50 (3H, d), 1. 
65 (3H, d)x 2. 37 (3H, s). 3. 47 (3H, s)> 4. 41 ( 1 H, 
brs), 5. 15 (IH, brs), 7. 3 7-7. 4 2 (3H. m). 7. 53 

(d. 4H)x 8. 10 (d. 2H), 9. 26 (IH, brs). 9. 53 ( 1 H. 
brs) 



m7s.y7)vn~)i (6) ^^m^^m 

mmmSl (1R, 2s) -1- [4- (:^^>7.)V:^=.)U:t^>') 7xX 

JU] -2- [((IR) -7x-;i'X5";p) - 1 -rn/'?y-;K?)iS3i 

l^iiS^JS etCT^jfiUfc (2S) -1- [4- (;)C^'>X;i/J|Nx;i/:t:^^'» 7 
xx;!.] -2- [((IR) -yxxjl/x^^;!/) T5/] -i-:fn/^y> 
>XJl-^>m^2. 2 9 0 g (5. 2mmo \) (DJL^ J-)Vmm (1 5mL) 

Whtco 3mMmk7mm5mL^taXX^JISi^{^±V, i^^X5"JI/4 0mL, 

mm^m^-r^zLtizj^r). (ir, 2s) -1- [4- (:»<3^>;^;i.7}N-;i.:f^ 

7xn;p] - 2- [((IR) -^xnji-x^^;!/) 75/] -i-:/d/i/- 

;P?£Mfi?ft4fttltbT#75: (1. 8 2 9 9 gv S;&»K^ : 8 4%), dCDfeCDOv? 
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TX7^l^:t^-HlS:NMRt#Ui-rSt, (IR. 2S)-#:/'(lS, 2 S) - 

IH-NMR (CDC 13, 4 0 OMH z /p pm) : 5 0 . 8 7 (3H. d), 1. 
38 (3H. d), 2. 82 (1 H, m), 3. 10 (IH. d), 3. 12 (3H. 
s), 3. 3-3. 7 (IH. brs), 3. 92 (IH, q). 4. 41 (IH. 
d)v 7. 2-7. 4 (9H. m) 

^JS^3 8 (2S) -1- [4- (:f>i^>7.)V^^=^)\^^^'y) 7x:n;H - 
2- [((IS) -7x::i;UX5=-;W T^y] -i-ya;w> 

##^J4lCTSiil.fcl- [4- i:f^^>7,)V^^=-)V:ir^'» 7xn;i.] -2 
->^at-l-:/P/^/>3. 66g (11. 93mmol), hUX^;Wr5>' 
2. 4 1 4g (2^S) (D7-feh^h'J;V^I^ (2 OmL) fc, (S) -y'x^t^^ 
;V75>1. 7 3 5 g (1. 2^m) ^Jn^^ 15t:, 1 6B#F.m^^b^c. tKI 

g|Vi^^->"^A'e^ja> i^)aETC?g«^S@5fef2>iitfcJ;D, 1- [4- (;*iS' 
>x;u*-jv:t:^'» :7x-;v] -2- [((is) -7xn;i.x5^;i.) T5/] 

j^iR^: 7 8%). 'AiZ. Xi5'7-;U2 0mLTi^-Mibfcm, ^§mml. 1 
2g (0. 9^S) feUP^' J^ffiTlc^^S:®*!-^ '#e.txsW!fe?cx5'y- 

;n5mL*jp^Ti5t), immmw^tc. ^mr^m^^i^&mm'r^^it 
fccfcOs (2S) -1- [4- (;)^iS^>:^;i'*x;v:r=^v') :7xx;v] - 2- [((i 
s) ->'xx;i/x^;v) 75.n -i-ya/iy> :^mmms:efi^^tbT 

#fc (1. 7 0 3 8 g, mmmm: 3 7%). ;i©'bO)©5^7XT-l/:t-7-Jt&N 
MR-r^WTSt, (2S) -W/ (2R) -«:=10 0/'0 (10 0%d. e.) 

IH-NMR (DMSO, 4 0 0 MH z /p pm) : 61. 44 (3H, d), 1. 
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67 (3H. d), 3. 47 (3H. s), 4. 41 ( 1 H. brs), 4. 78 (1 
H, brs). 7. 37 (3H. m), 7. 49 (2H. d), 7. 50 (d. 2H), 
8. 02 (d, 2H). 9. 73 (IH. brs). 10. 06 (IH. brs) 

^^^^.-mw^T ^ /^Kvi^(5)^^^^^i^^-75./T;wn-;w(7) 

*ffi^J39 (IR. 2S) -1- (4-tHD^'>7x:^;W -2-75/ 

^mms^zxm^v^ (2s) - i- [4- (^>i^o=^'» ^^xnjw] -2 
- [((iR) -7x:^;wx5^;w) -i-yn/v> 
^4. 8 6 5 g(io. immo \) <Df:fmx^)vmmu omL) \z, 

S^mc. 2 0%Pd (OH) 2/C (5 0a*%^7ic„°„) 5 0 0mg, 

XiS'y-;l^2 0mL=£lflJ^. l^ffi0*m^H^T> 1 BX:, 5BW#Ufc. 
mi«&«S'i«^ i^ffiTtc^®S®^-r5-tl'J:D. (IR. 2S) -1- (4- 
fcHD^'>7xZi;U) -2-T5/-l-:^a^^^->"'*«&«^*=^'^2. 8 39 
3 g tUT#fc (K/SW : 8 7 Z.(0^<D<Dyt^mm. W^^TT^^V^^ 
^\t^M%m2 2\ZUm.<Dl5mz^^^m'r^i^^ ^^»fiK9 6. 6%e. e., 
(IR. 2S) (IS. 2S) -#=90. 9/9. ITSofc. 



^-g<a>yh> (1) 



##^5 1- [4- iKy^/^m^^^) 7x-;i.] -2--:/D^-i-7' 

DA/ >CDSS[ii 

p_tHD^v'yDt!:r7x/>5. OOg (33. 3mmo 1), b«Jx5^;l. 
TS>3. 7 Ig (1. ©^h^th'tJ^^Vit^g (40mL) S:5t: 

icis^U m^fc^>V-<;l^4. 9 2g (1. 0 S:3 0^T?iiT. 1 P#F.^ 

ffiJ^Lfc. 7|c7 0mL, 3^«J^m7KJglg5mL, i^^X^;H 0 0 mL SiPA 
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^.&^mm- 5 8g&#fc. ^©efe@#5. 5 3 gSS^mx5^JW3 OmL, 

7xy>^afeJ^^i:bT#fe (4. 7 7g. ^iHR^ : 8 7 %). 

WEp- (^>^/^^V*=^^>) :/Dl^:t:7xy>3. OOgCll- 9mmol) 

Oxh5tHa75>M (3 0mL) tC. ^^2. 0 7g (1. 1^^) 

^i^ymm (5mL) ^s-c-run^, ii^r.iJt^L<fc. ^n^m 

T'^j^. mBT^'mm^^^r^^i^^zx^^ n^m^^ (5. 5 4g) €:#fc. 

- [4- (^>i/i';v*^'» y---^^-^ _2-^D^-i-:/a/V>sefe 

(3. 147g. 8 0%). 

IH-NMR (CDC 13. 4 0 0 MH z / P pm) : 61. 92 (3H. d), 5. 
28 (IH. Q). 7. 37 (2H. d), 7. 54 (2H. dd), 7. 67 (1 
H. dd), 8. 13 (2H, d), 8. 20 (2H. d) 

„-^^^h> ^^^*Mm\^a-mwr- /^h>m. (s) g^mB 
mmm4 o (2 s) - 1 - [4- (^^y^^i'^^e-) ^^^-^n - 2 - [cd 

R) -7x-Ji.x5^;v) 7S/] -i-^p/^/> 

##0lJ5lCTSiibfcl- [4- (-^>^/^Ji^:t^-» 7xx;H -2-:/p 
:e-l-yn/V>7. OOg (10. Smmol). hUxW5>2. 0 8 
g (2^a) a)7-fehXhU;i'W(3 5mL) IC, (R) -7x:^^5^;l'T5 > 1 . 
37 g (1. imm) Sin^^ 4 0'C, 2 0B$W^#Ufc. 7jcl0mL:£JB^lfc 
^, i^ffiTtC^«E^fi*b, @^®X^;V8 0mLSJn^TiaffiL/c. SSJ-^ ^ 
«il=&«S^^IS;Km^hU^7A7K^IS3 OmLir«fe#^, ^7KSiim'7^:t^->-t; A 

«mTfc^jK*@*i-s^ti:iJ:o, 1- [4- iK>v-i 
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-2- [((iR) -7x-;ux5^;v) -i--:rn/w><DP 
\z. i^^x5^;n omL-eJ^-t§«Rti^fc^' ^3'>x;v*>m8 9 Omg (0. 

Qua) ^un^Tist:, mnasi^u mmr^m^^m&mm^^^i^^^^ 

0. (2S) -1- [4- )i^'t^'y) :7xr:;H -2 - [((iR) -:7 

T#fc (1 14 3mg, mmmm: 2 4%). ;i©*)©0S^7XxV':t-7-ib=£^^ 
ii?fie^^P-7h^97>f- a^-f-feJVCh i r a 1 pak AD 4. 

6X2 5 0mm/^SI?£:'s+i^->/'<v:fn/iy-;i'=10/l, Sl£^ : 0. 
SmL/min., * ^AfiS : 3 5^, : UV 2 1 0 nm, «JtNfra:(2 

S) -#=18. (2R) -B==14. 1^) -e^mrSt, (2S) -# 

/ (2R) -W=2 9. 8/0. 2 (99. 6%d. e.) tfe^fc. 
IH-NMR (CDC 13. 400MHz/ppm):51. 74 (3H. d), 1. 

94 (3H, d). 2. 85 (3H. s). 4. 6 1 ( 1 H, m). 4. 93 ( 1 H. 
m), 7. 29 (5H. m). 7. 53 (4H. m), 7. 67 (IH. dd), 7. 

83 (2H, d), 8. 19 (2H. d), 8. 71 ( 1 H. brs). 9. 88 (1 

H, b r s) 



mmm4 1 (2 R) - 1 - [4- (-^>V^)Vt^i^) 7xX;H - 2 - [(( 1 
R) -yjL=.)VJL^}» 75/3 -l-:/a/W> ffi^wiSit 
gliS^J4 0lCT#&n§S*f«?«*MffiTfcii«ill., S^^X^^JUSOmL. ^ 

^V^^->':^A-e^^^m, JiET»C^li*®5fel., x^/-;HOmL&JP^T 
i^-«tU/S:o Ji:^m9 6 6mg<£:lP^Tl 5*0, H^H^^l^^ *f 

air^J^SSi^ffiiiS'J-r^-tf^J^'^^ (2 R) - 1 - [4 - i^y^M}V^^'y) 
7xx;n -2- C((iR) -7x:^;i'X5^^) 7s/] -i->^p/iy> ^ 

^S*efe3^StbT#fc (118 2mg. ^HiW: 2 8%). JlO%0®-^7 
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R) -4^=0. 3/9 9. 7 (9 9. 4%d. e.) -Cfeofc. 



^.mm^a-W ^-r^ J^h> (4) 
^JS^J4 2 (2S) -1- (4-th'0^>>>'xn;V) -2- C((1R) - 

^l®^J4 0(CTSSIitL.fc (2S) -1- [4- 7xn;H 

-2- [((iR) -7x-;i'X5^;i') 7S/] -i-^p;w> pt^'^^^vi^ 

>mi^l. 0 0g(2. 13mmo 1)> 7K3mL, ^iS7y-;V7mL35^e>:^j:Slg 
m\Z. ^m*U':7A6 7 7mg (2. 3^S) SrSP^, 2 Ot:, 9l^ffl~3 0t:. 
1 2li§P.mi^bfc, MffiTJ::^^'/->»V*®*l-^ i^afeX5^;V3 0mL. *5m 

mS.Tizmmt:m^-r^^t\ZX^^ (2S) -l - (4-tHP^rv' 

7xx;w -2- [((iR) -7xx;vx^JW) Tsy] -i-yp/w>se 

■a@'»:tbT#fc (5 7 4mg, feW : 8 2 %). 

IH-NMR (CDC 13, 40 OMHz/ppm) : 6 1. 2 8 (3H, d), 1. 
37 (3H. d), 3, 85 (IH. q). 4. 25 (IH. q), 6. 84 (2H. 
d), 7. 2-7. 5 (5H. d), 7.7 3 (2H, d) 

^.^ma-mifi^'r? ( 4^ *^i^^.mm^fi-rs /7;p3-;v (7) 



*JS^43 (IR. 2S) -1- (4-tHD=^>'7xx;V) -2-75/ 

- 1 - ':fuA/—)V0Ui^ 

^|S^J4 2lCT^igtrc(2S)-l-(4-tHP^J'7xx;i.)-2-[((l 
R) -:7xx;I.X=F;1') 75/1 - l --/p/I/ >2 O Omg (O. 7 4mmo 
1), 2 0%Pd (OH) 2/C (5 0a«%^7Kfn) 5 0mg, X^y-;W5m 

BTiZ^m^m^r^^t\zX^^ (IR. 2S) -l- (4-t:Hp:^^->'7xX 



wo 03/10418<i PCT/JP03/0r.959 

66 

jigjR^: 8 9%), z:<Dh<D(D%^f^m^ j^xSi^T7.TV^-^-\t^mmm2 2\Z 

Bm<D:^m\-^y)niiir^t. ^^mmioo%e. e., (ir. 2s) -wx 

(IS. 2S) -#=83. 7/16. 3T*ofc. 



##^J6 1- [4- (-i>i^;i^:t^'» 7x:i;H -2-^Da-i-:/a 

p- (>>;>S^;V:r+'» :/Ot!:r7xy>4. 80g (20mmol) O^^h 
^9-V>}gl«<2 0mL) *ft4b7.;l'7U;U2. 9 7g(l. l^a)*15'C 

^•rsiitica;^, ^!i6?ft=yit» (6. 2 9 9 g) ^lom^m^mmx.^ 

)V0. 5mL, -,^t)->2 0mLd^e>a^-rS-tt^J;0, 1- C4- (-^>v' 
3 7 8 7 g, miim: 7 5%). 

IH-NMR (CDC 13. 400MHz/ppm) : a 1. 7 3 (3H, d), 5. 
15 (2H, s), 5. 21 (IH. q), 7. 03 ( 2 H, d), 7. 3-7. 5 
(5H. m). 8. 0 0 (2H, d) 

mmm44 (2s) -i- [4- (-<>e^;p^+-» y:^=-M -2- c((i 
mmm6\zxmmvfti- [4- {-^>z^)v^^i^) :7x3i;n -z-^^dd 

-l-fu/^/y2. 7 4 5 g (lOmmo 1), h U X5^;i/75 > 2 . 0 2 4g 

(2^fi)> :fe-^b:^^'J^7A5 1 omg co. 5^s) <D7±h=Lh^}jvmm (2 

OmD tC. (R) -7x^5^;VTS>l. 4 5 4g (1. 2a«) SJP:^. 4 0^, 
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OmLStn7lT}|limb&. ^e>lC, ^^l*^fP^m7K^^b'JOA7lcW2 o 
0, 1- [4- {^>l^)V^^l^) 7xli;V] -2- [((IR) -7x=:;VX5^ 
6 8%). MX^;V3 OmLTl^-^tStbfc^^ 

tij-r5f^a*iimm-r§^ticj:o, (2s) - i- [4- (^>':^;v:t:^^'» 

7xx;v] -2- C((iR) -^x-JVx^^i') rsy] -i-:/p/W> ;^ 
^>x;v*>mmsefise^tuT#fc (i 7 1 2mg, mkW- 3 8%). 
0^>(D©-;^TX7^U'5a-'7-«:sisss^3fci3ico:&t*-e^m-r«>t, (2s)-# 

/ (2R) -#:=9 9. 2/0. 8 (9 8. 4%d. e.) 

*JiS0!l45 (IR. 2S) -1- (4-tHP=t^>'7xXJl.) -2-T5y 

^mmZ^\Z.^WL<Dl3m\Z.Xfm\^1t (1R. 2S) -l- (4-tHo:^-> 

^fbfci^^. )t^J^S91. 0%e. e., (IR. 2 S) -#/(lS. 2 S) 
-#=8 8. 1/11. 9-e^ofc.) ®X^y-;W^^ (1 5. 7SS%)6 3 
69mg ((IR. 2S) 4. BOmmo I) =£}^ffiTl-JS$llb. 

|^:K?*=l^iKJl;iX5'y-;H. 5mL, 5mL=£JP^T5"C, 30 

^J^ffi^, ^fW-rSS^H^MMSiJ-r^Jltl^J:?). (1R. 2S) -l - (4-k 

h-p^i/^xxju) - 2 -75/- 1 -:/P/iy-;w&6fii^f«t^-^^=^- ((i 

R. 2S) -W<J>nn.m' 8 3%, ^#»fim: 98. 2%e. e., (IR. 2S) 
-#/ (IS. 2S) -«:=98. 7/1. 3). 



^«SM46 (IR. 2S) -1- (4-tl^P:¥^>7xZiJU) -2-75 

- 1 _::^o;iy-;KO#ilJ^$afe 
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mmm3 9\zum<D^mizxm^\^ft (ir. 2s) -i- (4-tHP^5. 

iSrllm^^ 5t^»Bm91. 0%e. e.,(lR. 2S) -i^/US, 2S) 
-^^=8 8. 1/11. 9T*ofc.) (DX^^y-^W^tSClB. 7ma?^) 6 3 
6 9mg((lR. 2S) -W:4. 8 Ommo 1 ) 4i^ffiT»C?g^U #en?> 

mm-r^^^^n&mmr^^i^^^^^^ (iR. 2 s) -i- <4-t:Ha:^v' 
7xx;i.) - 2 -T5 y - 1 -^a/w-;i'^afeJ^fti:i--r#fe (d R. 2 s) 

-4^(;DlHlii5l^:5 2%, : » 8 . B%e. e., (IR. 2S)-#/(l 

S. 2S) -'f*:=9 9. 4/0. 6). 

^1i^j47 (IR. 2S) -1- (4-tl^D:^>'7xX;V) -2-T5/ 

^Kg^3 9K:S«cD:3^fel^TlSiib^^ (IR. 2S) -i - (4-tFa:^5. 
7xx;v) -2-75/-i-^t^>'^^-''^ (^Iifi^j2 2^CBBf^©:&fe^rJ:^^^i• 
-^=8 8. 1/11. 9-^*ofc.) <^X3^/-;V^tK(15. 7mfi%) 6 3 
69mg ((IR. 2S)-^:4. 8 0 mmo 1 ) SMffiTlcai^U #e>n^ 

p=t.e.7xxjw) - 2 -75/- 1 -^D/iz-^u^efe^^^i--^'^^^ ^' 

2S) -flcomiR^: 54%, ^^M^: 98. 6%e. e., (IR. 2 S) - 
W/ (IS. 2S) -'B:=99. 0/1. 0). 

^|g^48 (IR. 2S) -1- (4-bHD:^^>'7xX;W) -2-T5/ 
|gj(|^3 9lClS«J©;&ffi«:^TMbfc (IR. 2S) -1- (4-fcFo:¥-> 

7xx;p) -2-T5/-i-^D^'^^"-^^ immmz 2\zmm(o:&mz^y)6^ 
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mLltm^^ 3t#Mm9 1. 0%e. e.. (IR. 2S) -W/ (IS. 2 S) 
-#=8 8. 1/11. 9Ta5o:fc.) ©X^y-JW^?^ (1 5. 7 mm%) 6 3 
6 9mg ((IR. 2S) : 4. 8 Ommo 1) *i^lETJ;iii^b, #e,n^ 
l&^^tft^lJjJtw'f vyP/W-JHtnL, i^mx5^;H 0mL&Jn^T5t:> 3 0 

^mw^ iSTtii-r^m^^mmmw\r^^t\z^*)s (ir. 2s) -i- (4-t 
HD^->7xx;i.) - 2 -T5 y - 1 -^a/iy->»i^ea6^stuT#fc (( i 

R, 2S) -#:©(HlW: 5 6%, : 98. 4%e. e.. (IR. 2S) 

(IS. 2S) -'(!^=98. 8/1. 2). 

^M^J49 (IR, 2S) -1- (4-tHa:^'>7xXJl/) -2-T5/ 

mmms 9\zmm<D^m\zxmm\.rc (ir. 2s) -i- (4-th-D^'> 

«fbfcig^, ^^M^97. 6%e. e.. (1 R. 2 S) -W/ (IS. 2 S) 
-<*:=9 5. 1/4. 9T?*^/t.) ©Xi5'y-;i/^lSi-iim^sJn;i, MffiTtC 

3. 4fi§%). 

±E (IR. 2S) -1- (4-tHD^>':7xx;w -2-T5/-i-:/p 
/V-JUm^m©p^^y-;V'^i^4 4 6 8mg ((IR. 2S) -#:2. 7 7m 
mo I) SMffiTJcJg^l-^ ^^m^m^mtc, C^tCXiS'y-MmL, 

(IR. 2S) -1- (4-kb*P*->'7xx;i.) -2-757-1-:^ 
□/ty-;P^m:^*efil®atUT#fc((lR. 2S) -HcOlHiR^: S 8%, 
^^mm'.9B. 6%e. e.. (IR. 2 5) -#/ (IS. 2S) -{^=99. 
1/0. 9). 

IH-NMR (DM SO, 400MHz/ppm):60. 97 (3H, d), 3. 
27 (IH. brs), 4. 83 (IH, s), 5. 84 (IH. d), 6. 76 (2 
H, d), 7. 14 (2H. d), 8. 02 (3H. brs), 9. 48 (IH. s) 
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^mm^O (IR. 2S) -1- (4-tHP^r->7:ii;i;W) 

mmm49\zBm<D (1R. 2S) -l- (4-t]«D^r>'7x:i;0 -2- 
_ 1 -^□/>?/-;i.igggifi(3r)p^5'y-;U^iiK4 4 6 8mg ((IR. 2 S) 
2. 7 7mmo 1) m&r\zmmV. ^^ffy'^m^mco Z.Z.iZJLi^y 

JEitB"Jt-SlltlcJ;0, (IR. 2S) -1- (4-tl^o:^->7xn;U) -2- 
y5y_l_^a/iy-;pjaiim=£efeiSli^L'T:#/t ((IR. 2S) -#®IhI 
JR^ : 7 9%. ^t^MSE: 98. S%e. e.» (IR. 2S) -i^/ (IS. 2 
S) -'(!|J=9 9. 1/0. 9). 

^JS^JSl (IR. 2S) -1- (4-tHo=^^'>7x:::;W -2-TS/ 
^SS««l4 9{CfB«J© (IR. 2S) -1- (4-tHP^v:7x-;i^) -2- 

75/- 1 -:^a/1y-;^«al^a©^^>'-'>^^^^4 4 6 8mg ((ir. 2s) 

2. 7 7mmo 1) =&JSlETtr»Sib, ^^m^^lHs^^f^o Z.Z.\Z:^^ J 
-;H. 5mL, @^BSX5^;H OmL *tn^T S^C. 3 Oi^8^J^> «fm-r2>^^ 
&MJEJgS'J-r?.:it^'<fcO, (IR. 2S) -1- (4-tHP^5/7xn;i.) - 
2_7ay-i-^p/>?y-;uaM^efeiSr9tUT#fc ((IR. 2 s) 
©igiR^: 4 7%, 3te^|ifiS: 99. 4%e. e., (IR. 2S) -W/ (IS, 
2S) -'f*:=99. 3/0. 7). 

«01J5 2 (IR. 2S) -1- (4-kHn:¥v'7x-;W -2-TS/ 

M^j49lcSBm(D (IR. 2S) -1- (4-tHo:^^->"7x-;i.) -2- 
y^y_l-7'nny-Jl'^M«^^^^"">'^^^4 4 6 8ing ((IR, 2S) 
2. 7 7mmol) Si^mTtcJgSiU, ^Vmmi^^m^. Z.^\z:5L^ J 
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S.JT5^^:C<fcO. (IR. 2S) -1- (4-tHP:^S-7x-;i.) -2-T5 

^ _ 1 -^un^^)vmmu^^^m^tvxmca i r. 2 s)-«^cD[iiiR^ : 

4 2%, 10 0%e. e.. (IR. 2 S) (IS. 2S) --fl: 

= 99. 8/0. 2). 

mmms3 (iR. 2s) -1- (4-th*p+5-7x-;i') -2-75/ 

mmm49\zBm(D (ir. 2s) -1- (4-tHD^->7x^;i') -2- 
Tsy-i-^DAy-;i'i^ifem®;*i57y-;v^iK4 4 6 8mg ((iR, 2 s) 

2. 7 7mmol) SjgJffiTlwiiJ^b, fi&^Kifitttl&^fc. ^iltCXiS'y 
-;HmL, r-kh^hU;V2 0mLSj)B;lT5'C, 3 0^ffi*^, ^fttJ-rS^S 
^MfflSS'JT^-i:f^J^'3^ (IR. 2S) -1- (4-tHP:^5-:7x-;W - 
2_5^5y-l-yn/W-JWm^J^=&efi^Stt'T#rc ((IR. 2 S) 
©laW: 7 0%, ^^mm: 99. 4%e. e., (1 R. 2 S) (IS. 
2S) -'f*:=99. 4/0. 6). 

Mmm54 (IR. 2S) -1- (4-fcHa=^i-7xx;V) -2-75/ 

*M^49tclB^o (IR. 2S) -1- (4-fcHn^->-7xx;i.) -2- 
^5y_l_yo/>?/-;i.^^i^(D^iS'/-;i'?§m4 4 6 Smg ((1 R. 2S) 
2. 7 7mmol) &MffiTlcSi^U «&>l^ift^i^=^#fc. il^HZ:^^^ 
-;HinL, m-fb>^5^l.>l0mLSJn^T5'C, SO^^ltJ^. «faJ-rSJ^S€: 
M£E«-rSiltfcJ:0, (IR. 2S) -1- (4-kHD^>'7x-;U) -2 
l_yp/>?y_;i,^m^^&fi?Sat^'^^^^fe ((IR- 2S) -W<D 
MU^: 8 4%, ^^mm: 9 9. 4%e. e., (1 R. 2 S) --*/ (IS. 
2 S) 9 9. 5/0. 5). 
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*liS^J55 (IR. 2S) -1- U-\iYu^iyy:^=.)V) -2-TS/ 

^mmA^\Z'm.<0 (1R. 2S) -l- (4-tHn:^>'>'x-;W) -2- 

2. 7 7mmol) S^ETtCiSSaib. t&tfc««Kl&»fc. CldtCXjS'y 
-;H. 5mL. e?^v:/at!;PX— r;W5mLSJjPAT5*C, 3 0^ffi«*, «f 
HiT^iga*iiE®S'J-r^ili:t^J:0, (IR. 2S) -1- (4--t: HP=^^">7 

2S) -<*:©|5IiR^: 4 4%, : 99. 4%e. e., (IR. 2S) - 

^*:/(lS, 2S) — *=99. 5/0. 5). 

^JSf!l5 6 (IR. 2S) -1- (4-kHa^v'7xX;i.) -2-TSy 

^J£^J4 9JClBm(D (IR. 2S) -1- ( 4 - b F P:^>':7 xX;V) -2- 
y5^_j_yp/>^y-_j|^^||j^0^i57y-JU^^i^4 4 6 8mg ((IR. 2S) 
2. 7 7mmo 1) SMffiTfcaSIb, ^l^m^m^m^. H^JC-fV/ 

JgaSJ^ffiiig«JTS2:i:t=J:»5, (IR. 2 S) - 1 - (4 - k Ka=^^e-7xX;V) 
_2-75y-i -^a;w-;VJ^mmsefei^Si:UT#fc ((IR. 2 s) - 
W(Dmm^: 4 6%. 99. 4%e. e., (IR. 2S) (1 

S, 2 S) -'f*:=9 9. 4/0. 6). 

^JS^J57 (IR. 2S) -1- (4-tHP^'>:7:>^->'l^) -2-7^7 

^m'^\A<d\zm.(D (IR. 2S) -1- (4-kHa=^r'>7xX;V) -2- 
y^y _ 1 _yp/iy-;i/jfimiS<D^i5'y-;U^IS4 4 6 8mg ((IR. 2 S) 
2. 7 7mmo 1) =£J^ffiTlC^g^b, ^V^m^m^m^^ ^^\Z^V'f 
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^mB^mBmmt^^i^i^^r). (ir. 2s) -i- (4-tHP+'>7x- 

_ 2 -75/ - 1 (( 1 R. 2 S) 

-#©leIiRs^: 74%, : 99. 0%e. e., (IR. 2 S) -i^/ (1 

S. 2 S) -»=9 9. 3/0. 7). 

^iifi^J58 (IS. 2R) -1- (4-th*P=^^->7x-;V) -2-7Sy 

mmmiB\zxn^vrc (2r) -i- C4- e^^v^n^^v-) 7x::i;p] - 
2- [((iR) -y3^^'^)V:Ji^)V) rs.n -\--;unjy «^^(9 9. 

4%de.) 1. 9 8 0 g (Smmol). 10%Pd/C (50%^*^) 50 
Omg, XiS' 7-;V2 OmL, tK 5mL;6^e.5^S^i8tS, l^ffi©7K^^ffl^T> 
4 or, 2 OB^F^mi^bfe. MJK&itS'm^ J^ETC^^®*^*t-^ci:lc:ckD> 
Slftfe?ft=Ktl 1 . 3 2 8 1 g£#fc. --l^^ x^y-^l'SOmL&lraxTS^ 
Mbfc^, piiS^y-;H. 5mL, ;^{b;^5^U'>l 5mL?£JnAT5t:, 30 
«ftH-rsJ^®*MIE5iS'J-r2.Jli:tw^O, (IS, 2R) -1- (4-t 

h-D^'>7x:i;v) -2-7sy-i->'p/v-;v mm^^ee^stuT 

#fe (7 4 7. 8mg, mHiRstS: 7 2%). CKO-feOCD^^SBS, Rtl^i^rXx 
k:^-7-Jt ^IIJS^ 2 2 lC|Bi!c«):5^^l^ J: 0 ^ S i:, : 1 0 0 . 0 % 

e. e., (IS. 2R) (IR. 2 R) -^=97. 8/2. 

SIM^J59 (IR. 2S) -1- (4-tl^P=^'>7x-;i.) -2-7Sy 

^SE^ysicTMUfc (2S) -1- [4- (-<>':^p^'» 7xn;v] -2 
- [((IR) -7x:^5^;ux5^;w) 75/3 -i-:/o/w> 
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„_ (9 8. 4%de.) 9 11mg (2mmol). 10%Pd/C (5 0%^ 

R.2S)-i-(4-kh-a:¥'>:7xii;v)-2-T5/-i-:^P/v-;i' ^ 

^'>X;i.4^>ma^e^^^^L.-^'^^- (4 4 9. 8mg, 8 5%). 

^m-r^t. 98. 6%e. e., (IR. 2 S) (IS. 2S) 

-^=90. 4/9. 6"e*o^. 

IH-NMR (DMSO, 40 0MHz/ppm) : 5 0. 9 2 (3H. d)> 2. 
35 (3H. s), 3. 32 (IH.m), 4. 75 (IH. brs), 5. 85 (1 
H. d). 6. 75 (2H. d), 7. 14 (2H. d), 7. 78 (3H. brs), 
9. 3 8 (IH. s) 
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1. TSB^ (1) ; 




{^dp, Arl«|SmS^WLTt>aVi^^iC6~l 5<D7 *}-)m^^V> Rl 

fm&^^-To) r^-^n^a-m^^h>tr^^ (2) ; 



R2 




(^tf, Arl, Ar2. Rl, R2, *1 «HSfBfc|SlU;.) T^$n«^^filfta 
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IB^C (4) ; 

R2 

Arl. Ar2, Rl> R2. *1 «t3fBCNC. *2 
1-J -e^$n^7te^Sffia-Mm75y^h>> XtiTIB^ (5); 




R2 

(^41, Arl. Ar2, Rl> R2, *1, *2«MIBfci^D, A-\mm<^>^ 

^-To) -e^$ns3^#fiJtta!— gmT5y'^rh>^s©ilii^- 
5 . Ri *?^5^;v^x«x5^ji/ST?2&^it^3s 1 ~ 4 <Dti-rn*^Jcfa«®Siii^. 
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mm. 7)vzi-)\.mm. m^tym^mm. :=.h^})v^mm. 7K*^e>s5^:^tis 

1 2. ifriB^;: (4) xit (5) fcfev>T> *2 ©B^saed^s-^feo *i 

1 ~ 1 1 ©Vi-rti5&^cf3^©s!iii^. 

14. MIBAD^MbTK^Am^fcTK^^ X«^^b7K^^&^fS^«13tc|Bm® 



15. mmmi)^7}vzi-)v^mm. xii*-r»sM^^7, 13, x«i4tc 

13, X« 1 4 CSBSi©S4ji^« 

17. WIB^ (4) X« (5) l^^V.T, *2 Offi*tBB#*^R-e*0*l 

1 3 ~ 1 6 m^'rnifii^m^<Dmmm 
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(6) 



(^•t", Arl, Ar2, Rl. R2, *l. *2 ttMIBi::!?! Co *3a^^M^M^ 

2 1. Mi3^ (6) j:::feViT, *2 (Dmnmmti^sx'$>r}'^i omMmna^Rx 
*3 oi^^sae^tsTas^d^. *2®i^MBBM3&^R-e*o *i ©mmiemj^^ 
M@2g;5«s-e*o *3 ©ite^sasA^R-^&stt^^i 8-2 o<DL^-rnA^fci3m 

2 2. m^mi &\z^m.(Dijm\z^^mm-&nrzmns.^ (6) T^$n^7^#s 

TSB^ (7) ; 
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(^5:4>. Ari. Ri. *2, *3(tsai3JcPii;,) if^^n^^^^tte-Tsy 

2 3. (6) fc*3J:tSArlJ&tTIB^ (10): 




(9) : 




(9) 



2 5. Mia^c (9) {c:feViT, *2 (Dmnmm*^s'^$>y)*s otmrnmifiR-^ 

2 6. WIBiC (4) T^SnS^t^Stta-e^^^-^^^^- X«I8B2^ (5) 
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isi7i^m^m-t^ ZL t ^mmt-r^m^m 2 e izumommf^o 

2 8. MfBSSf^JSMSE:!)^ Xti:7Ki6^t/l7>'':7A (II) 

2 9 . TIB^5; (11); 




(^4", Rl. R2> Ar2, * 1. *2> P fitdlBtwl^ D.) Tm^n^ytmm^a 
-511^3^2 9 lC|3«®Mii^. 

3 1. fiSia^ (9) JwCfeV^T, *2 «^^M?&^ST^O *3 CD^MIBfiji'^RT' 
~3 0©ViTn55^{c|2ii©Sl3iS. 

3 2. l«*^Uc:IBfc©^Ss{c:J;OISiS$tifc, WI3^ (4) -eS^ti^^^fe 

h>m^ai^MiisffcfflVi'5c:t^£#i!t<i:-r§^ it^:s2 6-3 lov^rm^ciB 

3 3. TIB^ (3) ; 
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*i ^ Ar2 

(3) 



(^4". ArU*BglS^^L'T'b^t^^^l*6~l 5®TU-JPS&^b, Rl 

-1 2(?!)T;i'=¥^;i'ms^b> *itt^^i^i^j^^s^-r.) -v^-^n^yt^m^a 

(5) ; 



R1 R2 

i^^. Arl. Ar2, Rl, R2, * 1 timrlBfcl^C. AAtM^^ 

mm^ r)vn'-)vmm. mitTi^^^^i^^ nhu;u^^^, 7K7&>es*^$n5 
4-35 CD vi-rnd^fciamomiti^ii^o 
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38. Wim^ (5) (-feV^T, *2 OiSiMSBgd^S-Tf&O *1 ©^^i3e*^RT? 
~ 3 7 0!)Vi•rn*M::IBIfe©mBfli^lSi^i. 

3 9 . M^^*VNPy WbzKlllT&SW*^ 3 3 fclBm^milii^®^. 

4 2. M®j$j«*«x3'y-;K xttxiS'y-;vi:7Xo?i^^iK-c*^»^^3 9, 

4 3. laiB^ (5) \zm^X. *2 ©i^*rSBM*«R*e»0*l ©fBMKMd^RT 

-4 2 ®vi-rnA^»ciB^©miiift®i^. 

44. Ar2 ;J>«:7x^;i/S. Xi^P-^b^^'^^^x^Jl-S-efeO. R2*«^5=-;P 

ST?Si.f»^«3 3-4 3(iDV^'rn75>^lwra®#ilMiS^o 

4 5. Rl*«^^;l'». xttxg^;uST?*^i«^^3 3~4 4 0V^-rnd^fc|Bic 

46. Arl*S7x-;V», p-tHD:^^v'7xx;i.S. p --?>5?d:^>"7x 

xX;i/Sl?3&^lf^^3 3~4 5<DVi-rm^lC|2ic©#Sil^$$^fe. 

47. MtB^ (4) triStt^Rl *^^^^l~4(DT;i'^;V'«X«^^m7~l 

20T5;u^;V'S'c»s^¥S^4«-®^75y^b>. x{*> mm^ (5) 

4 8. BtilB^ (4) X\t (5) C:feViT. A r 2 *«7xx;i.SX»P 
7xx;USTS0. R2 i,i^^)Vm'^$>^m:^yM4 7 »Cl3«t07te^«14a— 

4 9. laiB^ (4) Xtt (5) CcJSV^T, Ri 3&?;<5^;l.^X«X5^;W^T'$.^m 
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5 0. B(riB!S: (4) XU (5) »C:feViT, A r i;5«7x::i;U», p-bHP=1rv' 
;X;jjp_^^>X;i/*n;i':r^>'7x-;U^T^S»^«4 7~4 9(0Vi-rnA^ 

5 1. mti^ (4) X« (5) t:feV^T, *2 0i^J*@5e*^ST* D * 1 

4 7-5 0 © vi-rnd^iciBiccD^^^it a-mmr s^y^hy. xim^ 

5 2. laiBiS (5) lC;felt?>A-*«^3^>X;i/3l^>^-f^>"e*«>it^^4 7-5 
5 3. flia^ (4) Xt4 (5) fciSV^T, *2 ©ffi^tSBgd^Rtf^ 0 * 1 j&tRT 

5 4. (5) lc:*lt5A-*m^'f:r>> Xtt^^-f ^>"C**i»^«4 7 

-5 0, X«5 SUfBicro^^Stta— fg^T5>'^l->m. 
5 5. TIBiC (8) ; 




(^tf , Rl 1-12 <D7)V^)V&X\tmmik7^ 1 2 ©77;V4^;i'S 

^^b, Ar2«gm»=Sr^&l^'C'fe^Vi^^ic6-l 5 ©7 U R2 
«]^^iCl~l 2©T;1'=^>'1'S^^I^> *1> *2» *3 It^^^^M^S^U, 
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5 7. Ri 50tp^5^;i.sxttx5";V'^T?fe5^^3i5 5s xJt 5 6 }ciam®^^s 

^m^m5 5-5 7©vi-rm^i-iBfc03t#«ffii3-gm7s/7;p3--»K x 

5 9. pj&«'^>>?;us» ^>y-<;ws, xa>^5'>x;i'3j^:^Ji^si:*§^*^5 

60. (8) tfeV^T, *2 (Dj^*tia«*«ST*D*l OM**S31l7&SRT? 

^0 *3 <Dj^*f@ag*^R-e*§*^' *2 ©«SMffie*«R'^^o *i ©i6^Eg*«R 

ST*0*3CDi|&*f@H®*^*S-e^^*\ X«, *2<D$6MiHe*^Sl?^0*l® 
i^jt^MA^STfeD *3 03i5**S2M*^RT*?)M3K^5 5-5 9m^irnt(^\ZsA 

6 1. TIB^ (9) : 




(^4^, Ri \tmm^ 1-12 (Dr)v^}V^x\i 7-12 ©7^;i'^;ws*^t, 
*2. *3«^^^^=&^-r.) T^$n^7t^fiH4e-75/T;i'3-;wx^t^ 
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6 4. mm^ (9) -^^^n^fb'&'KirojRfi. ^laaM, m^^. x«#e.ns 
j^a(D!ii'i4©-5^iJ>35:< tfei^^3ic#-r^fcje>{c, se>i;iffiift6«))^J§^^ffl''i 
TfT^;iis*!*^t-ri>^ «^^6 1~6 3 ©vi-rn35^iciB^^)#iiftMS» 
6 5. fiiB^iiiKi^^ii*^ :3L7.fmmm. jL'-^)\^^mm. ^^ymm. 

- t^fltm^-rsii*:® 6 4-6 6 ©v^-rnjimc^iiw^^j^® 

6 8. (9) T^SnS<t^iKll:i:feV^T, *2 (D*6MSSe*^ST?feO*3 

O?^^iBffi*^R-T?^0. 75^0l^5fe$ns^MiKi:*^^©i?77.7^l/:r-7- (*2 © 
mME@A^S-C^0*3 (7)3^M@B«d«ST-*^) ttX:h>5^:*-V- (*2 

<Di^M@ag*^R~^*^ *3®i^^@BS)&«S-CSi.) T^SAV MSB^ (9) 

T^^ns-fb-^tit^viT, *2 ©«6^@aBd^R"eso*3 cD^^Eej^^st^^ 

0*3 0«B^iBe*tRT»S) SL<ttX:?->'9^:r-7- (*2 ©«6?*iBfi*« S Tf 

6 9. If*^2 3, xa2 9lC|Bm®^^l'J:0^it$nfcWIH^ (9) 
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6 1 ~ 6 9 oviTnA^ciaifecD^itMSsi^. 
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